








































































































JOIN UP WITH 
LITESOLlQ 


C35S CORDLESS SOLDERING IRON 

Built-in rechargeable batteries and twin A 
spotlights. Heats in seconds. Solders safely ^ 
anywhere. Complete with mains charger, ■[ 
sponge, 3 different tips and screwdriver. [] 
Best of its kind available. 

£23.93 including P & P and V.A.T. 


N ew 'L' series irons, designed to latest 
safety standards. Outstanding 
performance, lightweight and easy 
maintenance. New non-roll GRP 
safety handles. Ceramic and mica insulated 
'dements enclosed in stainless steel shafts. 
Fully earthed with screw connected 
leads. Interchangeable, non-seize iron- 
bits. 


LC18 18 watts 


No. 3 SAFETY SPRING 
STAND for LC18 & LA12 


t, high-performance iron for all 
soldering from calculators to T.V. sets. Fitted 
3.2 mm bit and’complete with spare bits 
1.6 mm, 2.4 mm and 4.7 mm. £7.89 including 
P & P and V.A.T. 240 volts standard but also 
available 12 and 24 volts. 


Complete with sponge 
and location for spare bits 
£3.63 including P & P and 
V.A.T. 


TRANSISTOR TESTER 

Tests and identifies PNP or NPN devices 
both in or out of circuit. Two self-identifying 
leads, using coloured LED 
indicators, self-powered by 
PB3 battery £22.62 
including Battery, P & F 
and V.A.T. 


Order direct at these special I \ 
mail order prices. Leaflets giving 
full information available on request from: 
Light Soldering Developments Limited, 
97/99 Gloucester Road, Croydon CRO 2DN 
Telephone: 01-689 0574 Telex: 8811945 


Safe 100 watt instant-heat, trigger 
operated tpol. Heats and cools in seconds. With 
spotlight. For difficult or large joints, and 
shaping plastics. Ideal domestic and workshop 
tool. Complete with 2 spare tips, spanner, solder 
and flux £13.65 including P & P and V.A.T. 

aJMMEO® 

LIGHT SOLDERING DEVELOPMENTS LIMITED 


MODEL LAI2 12 watts 


Similar to LC18 but with extra slim 
and bits for fine work. Fitted with 2.4 mm bit 
and complete with spare bits 1.2 mm and 3.2 
£6.69 including P & P and V.A.T. 240 vofts 
standard, also available 6, 12 and 24 volts. 
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ELEcmnnutfi 


DENSHI KITS— 
SPECIAL OFFER 



“ . . . fun and entertainment 


as well as education”— 

(EVERYDAY ELECTRONICS mag.) 

The SR-3A kit (over 100 circuits) and the SR-3A de luxe 
kit (over 105 circuits) are available again, at little more than 
their 1977 prices 

Circuits are constructed by plugging the encapsulated 
components into the boards provided, following the in¬ 
struction manual. Technical details are also given concern¬ 
ing each project. The components are used over and over 
again and you can design your own circuits too, or use the 
kit as a useful testing board. 

No previous experience of electronics is required but you 
learn as you build—and have a lot of fun too. The kits are 
safe for anyone. 

SR-3A KIT £29*95 

(16±x10x2*') 



SR-3A de luxe KIT £39.95 

(illustrated 16x14x3!") 

Similar to SR-3A, more components including solar cell 
and additional Speaker unit plus sophisticated control 
panel. 

All kits are guaranteed and supplied complete with ex¬ 
tensive construction manuals PLUS Hamlyn's "All colour" 
160 page book “Electronics" (free of charge whilst stocks 
last). 

Prices include batteries, educational manuals, free book, 
VAT, pip (in the UK), free introduction to the British Ama¬ 
teur Electronics Club. 

Cheque/P.O./Access/Barclaycard (or 1«p. for illu¬ 
strated literature) to DEPT. EE. 


ELECTRONI-KIT LTD. 
RECTORY COURT, CHALVINGTON, 
E.SUSSEX, BN27 3TD (032 183 579) 
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MAGENTA ELECTRONICS LTD." 


E.E. PROJECT KITS 

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS 

for E.E. Projects. We supply carefully selected sets of parts to enable 
you to construct E.E. projects. Project kits include ALL THE ELEC¬ 
TRONICS AND HARDWARE NEEDED— we have even included 
appropriate screws, nuts and I.C. sockets. Each project kit comes 
complete with its own FREE COMPONENT IDENTIFICATION 
SHEET. We supply—you construct. PRICES INCLUDE CASES 
UNLESS OTHERWISE STATED. BATTERIES NOT INCLUDED. 
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE 
PROJECT-YOU WILL NEED TO ORDER THE INSTRUCTIONS/ 
REPRINT AS AN EXTRA-39p. each. 

BABY ALARM^Nov. 79 £T2f^ ^ ^ 

M P wTlW P RADIO TUNER. Nov. 79 £15 SO 
31 FUNCTION GENERATOR^Nov. 79 

h’iCSH ^ IMPEDANCE VOLTMETER. 


LIGHTS ON REMINDER. Oct. 79. £4 62. 
SIGNAL LEVEL INDICATOR. Oct. 70. 
UNIVERSAL OSCILLATOR. Oct 79. 
CHASER LIGHTS. Sept. 79. £19 M. 
VARICAP M.W. RADIO. Sept. 79. 
SIMPLE TRANSISTOR TESTER. 
ELECTRONIC TUNING FORK Aug. 79 


SWANEE WHISTLER Aug. 1 
TOUCH ON PILOT LIGH1 
QUIZ REFEREE Aug. 79 
SOLD”—’"'*-- 


WATER LEVEL 


INTRU D ER ~A L A RM? 

SHORT WAVE CONVERTER. May 79. 


TOUCH BLEEPER. April 79. £3 30. 
ONE TRANSISTOR RADIO. Mar. 1 

TIME DELAY INDICATOR. Mar. 1 
VERSATILE POWER SUPPLY. Mi 
CHOKE 9 WARNING DEVICE. Apr. 1 


ADD-ON CAPACITANCE UNI1 
A.F. SIGNAL GENERATOR. A 
QUAGMIRE. July 78. £8 23 lesi 
CATCH-A-UGHT. Mar. 78. £8-ft 
CAR SYSTEM ALARM. Feb. 78 
HEADPHONE ENHANCER. Ji 


AUDIBLE FLASHER. Dec. 78. £1 21. 
LATEST KITS: S.A.E. OR 'PHONE FOR PRICES 

3 BAND SHORT WAVE RADIO 

Simple trf design covering 1-2-24MHZ. Covers most amateur bands 
and short wave broadcast bands. Five controis-bandset, band- 
spread, reaction, wavechange and attenuator. Uses an internal 9v 
battery—very low current consumption. The 3 coils are all mounted on 
the pcb—selection is by a wavechange switch. Use with headphones 
or a crystal earpiece. Kit contains all the components required 
including the pcb and case. Instructions are included with this kit. 
Headphones are not included—we recommend our high impedance 
mono headphones. 

KIT £18 97 HEADPHONES EXTRA £3 28. 

1980 ELECTRONICS CATALOGUE 

MAGENTA'S CATALOGUE HAS BEEN 


GENTA CATALOGUE > 

PENSABLE GUIDE FOR ...^ _ 

STRUCTOR. CATALOGUE INCLUDES 


"E TODAY ENCLOSING 


MAGENTA ELECTRONICS LTD. 

EN12, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS., 
DE13 OUL. 0283-65435. 9-12, 2-5 MON.-FRI. 

OFFICIAL ORDERS FROM SCHOOLS, ALL PRICES INCLUDE 15% VAT 
AND FIRST CLASS POST. ADD 

30p TC ------ 

QUIRIE1 


UNIVERSITIES ETC. WELCOME. 


MAGENTA gives you FAS1 
COMPONENTS A KITS^A 


DELIVERY BY FIRST CLASS POST OF QUALITY 


AUDIO EFFECTS OSCILLATOR. NO’ 

FUSE CHECKER. Oct. 78. £1 91. 
C.MOS RADIO. Oct. 78. £9 32. 
TREASURE HUNTER. Oct. 78. £17 I 
GUITAR TONE BOOSTER. Sept. 71 


IN SITU TRANSISTOR TESTER. 
VISUAL CONTINUITY CHECKER. 
FLASHMETER. May 78. £13 11 less calc 
POCKET TIMER. April 78. £2 98. 
WEIRD SOUND EFFECTS GENERA¬ 
TOR. Mar. 78. £4 57. 

CHASER LIGHT DISPLAY. Feb. 78. 
AUDIOVISUAL METRONOME, jsn. 78 
RAPID DIODE CHECK. Jin. 78. £1 34. 
AUTOMATIC^ PHASE BOX. Dec. 77. 

ULTIMSONIC °REM'OTE ’cONTROL. 
TREASURE LOCATOR. Oct. 77. £10 61 
ELECTRONIC DICE. March 77. £4 77. 
SOIL MOISTURE INDICATOR. June 
PHONE/DOORBELL REPEATER. July 
CAR BATTERY STATE INDICATOR. 
R.F. SIGNAL GENERATOR. Sept. 78. 


ONE-ARMED BANDIT 

Oct 79 

Complete with 0-2" LED’s 
and all components. £18 39. 
Case extra £3 98 

CHASER LIGHTS 

Sept 79 

Complete kit — with Case, 
plugs and sockets etc. £18 95 

G. P. POWER SUPPLY 

Feb 79 

0-20V 0-1 A. Variable with 
calibrated VOLTMETER and 
AMMETER 

All components and Hard¬ 
ware £25 17. 

Case (horizontal & layout) 
£5-21 extra. 


DOING IT DIGITALLY 

Complete kit of top quality components as 
specified by EVERYDAY ELECTRONICS. Kit 


Reprints:—£art’l—ftfcothe^s 39p each. 

LOW COST 

METAL LOCATOR 

WE HAVE MADE UP A COMPLETE HARD 
WARE KIT FOR THIS PROJECT. WITK 
HANDLE. COIL FORMER and SCREWS etc. 


TEACH IN 80 


Everyday Electronics. Out kit comes complete with FREE COM¬ 
PONENT IDENTIFICATION SHEET. Follow this educational 
series and learn about electronics—Start todayl SEND £22 95 
for the TUTOR DECK and ADDITIONAL COMPONENTS 
parts 1-6. All orders sent by FIRST CLASS POST. Out kit 
contains all these parts:— 

TUTOR DECK: METER, BREADBOARD, TRANSFORMER 
LEDS, POTENTIOMETERS, SWITCHES, SPEAKER, PLUGS, 
SOCKETS, BATTERY CLIPS, WIRE, CABLE, FUSES, FUSE- 
HOLDERS, KNOBS. ADDITIONAL COMPONENTS. PARTS 
1-6, RESISTORS, PHOTOCELL, DIODES, CAPACITORS. 

CASE WOODWORK KIT £4 98 extra. Complete kit for tutor 
deck woodwork, contains all the softwood, hardboard, ramin, 
panel pins, adhesive, screws, feet, strap-handle, and fixings. 
Cut to size and ready to assemble. 

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN 
AND ELECTRONICS 


ANTEX X25 SOLDERING IRON 
25 W £4-98 

SOLDERING IRON STAND 
£2 03 

SPARE BITS. Small. Standard, 
Large. 65p each. 

SOLDER. Handy size78p. 


HEAT SINK TWEEZERS 15p. 
SOLDER BOBBIN 30p 
DESOLDER PUMP £6 98 


WIRELESS INTERCOM 2 STATION 


table'radio£?o A Js" band por " 

WIRE STRIPPERS A CUTTERS £2 21. 
ULTRASONIC TRANSDUCERS. £5 SO 
p!a. MICROPHONE called lead i 
STEREO MICROPHONE PAIR £16 85. 
MULTIMETER TYPE 1. 1,660 o.p.v. with 
probes. V x Si” x 1". £6 96. 
MULTIMETER TYPE 2. 20,000 o.p.v. with 


TRIPLE MAGNIFIER. £1 
SPECTACLE MAGNIFIER. Clips 
N-LUMmATED^ MAGNIFIERS. 1J 
POCKET TOOL SET. 20 piece. £ 


CAPACITANCE SUBSTITUTION 


TELESCOPIC AERIAL. 126 
TELEPHONE PICK-UP COIL. 72p. 
CRYSTAL MICROPHONE INSERT. 
58p. 

SPEAKERS MINIATURE. 8 ohm 67p. 
64 ohm 88p. 80 ohm £1 .26 
PILLOW SPEAKER. 8 ohm 08p. 

6" ROUND SPEAKER. 8 ohm, 5W.£2-26. 
CABINET SPEAKER.^8 ohm, ^VV.^5" 
RE-ENTRANT HORN SPEAKER. 


CROC CLIP TEST LEAD SET. 10 leads 

with 20 clips. £106. 


TOWERS INTERNATIONAL TRAN- 
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SEIKO MEMORY 
BANK 



CASIO CHRONO 
95QS-3LB _ 


water resistant to 66 feet. | 

year, month, date, day. 
pre-programmed 

until the year 2029. HB 

1 

(Mode) Net time/lap-time/ fetTp 



£14.95 


MELODY 
Multi Alarm 
Chronograph 


Dual time zone, 

1/100th sec 
stopwatch. 

Lap/split time, 

1st and 2nd place 
times, Melody test. 
function. 



SEIKO Alarm 
Chronograph 


W 


SEIKO Melody 
Alarm Chronograph 



CASIO LADIES 
86CL-23B-1 

Stainless steel bracelet, / 


for 28th day in Feb. 


:# 

I 

m\ 



£29.95 


DUAL 

TIME-ALARM 

CHRONOGRAPH 



M30 £35.00 



CASIO F-8C 
3 Year Battery life. 


£9.95 M36 


PICOQUARTZ 
Microprocessor Alarm 
Chronograph 



M12 £37.95 





CASIO ALARM 

CHRONO 

81CS-36B 



approx 4 years. 

£34.95 


CASIO CALENDAR 
200 

47CS-23B-1 Black. 
Stainless steel. 


)ual time function. 


SEIKO 

CHRONOGRAPH 



M32 £56.00 


/IJefac 


ELECTRONICS 
& TIME CENTRES 


North & Midlands South of England 

67 High Street, DAVENTRY 327 Edgware Road 
Northamptonshire LONDON W.2 

Telephone: 03272 76545 Telephone: (01) 723 4753 
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QUARTZ LCD 
5 Function 


day despatch. 
Very slim, only 
6mm thick. . 


MULTI ALARM 
6 Digits 10 
Functions 



SOLAR QUARTZ LCD 
Chronograph 


f 


SOLAR QUARTZ 
LCD 5 Function 


date. Fully adjustable 
bracelet. Back-light. 
Only 7 mm thick. 

£8.65 

Guaranteed same day 


.aft 


FRONT-BUTTON 
Alarm Chrono 
Dual Time mm 



QUARTZ LCD 


Ladies Day Watch 


rmk 

day. date, backlight and 1 

m 


V 

gold fully adjustable 
to sint very slim 

£9.95 Pre,eren ' 

Guaranteed same day despatc 

Ml 5 


HANIMEX 
Electronic 
LED Alarm Clock 


ini 


EXECUTIVE ALARM 
WATCH 



QUARTZ LCD SL1M 
11 Function chrono 

6 digit. 



SOLAR QUARTZ LCD 
Chronograph with 
Alarm 

Dual Time Zi 
Facility 



QUARTZ LCD 
Ladies Fashion Watch 

■ 




MACY QUARTZ 
ANALOGUE M 


features. Accuracy is 


f 


HOWTO ORDER 


ame. address and order details clearly, er 


:es include VAT currently at 15%. 
r a complete list of prices for all the goods advertised plus many more 
ttoDaventry (03272) 76 


QUARTZ LCD 
ALARM 7 Function 



ALARM CHRONO 
with 9 world 
time zones 

• 6 digits, 5 flags. 



QUARTZ LCD 
Ladies Cocktail Watch 

Highly functional watch 
special occasions. 


which retains strength as 


Bracelet fully adjustable to 



•CALENDAR FUNCTIONS include 
the date and day in each time zone. 

• CHRONOGRAPH/STOPWATCH 


Guaranteed same day dispatch. M16 


Wletoc 


ELECTRONICS 
& TIME CENTRES 


North & Midlands South of England 

67 High Street, DAVENJRY 327 Edgware Road 
Northamptonshire LONDON W.2 

Telephone: 03272 76545 Telephone: (01) 723 4753 
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U.K. RETURN OF POST MAIL ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
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The opportunities in electronics, today, and for the 
future are limitless — throughout the world. Jobs for 
qualified people are available everywhere at very high 
salaries. Running your own business, also, in electronics 
— especially for the servicing of radio, TV and all associated 
equipment — can make for a varied, interesting and highly 
renumerative career. There will never be enough specialists 
to cope with the ever increasing amount of electronic 
equipment coming on to the world market. 


We give modern training courses in all fields of electronics 
— practical D.I.Y. courses — courses for City & Guilds exams, 
the Radio Amateur licence and also training for the new 
Computer Technology. We specialise only in electronics and 
have over 40 years experience in the subject. 

All the training can be carried out in the comfort of your 
own home and at your own pace. 

A tutor is avaiiable to whom you can write at any time 
for advice or help during your work. 


and a career. 



COURSES AVAILABLE 


J Post now, without obligation, to: 

! BRITISH NATIONAL RADIO and 


I 


WE ARE AN INTERNATIONAL SCHOOL 
SPECIALISING IN ELECTRONICS 
TRAINING ONLY AND HAVE OVER 
40 YEARS EXPERIENCE IN THIS 
SUBJECT. 


COMPUTER TECHNOLOGY WITH 
HOME TRAINING COMPUTER. 


BEGINNERS PRACTICAL COURSE. 


RADIO AND TELEVISION 


ADDRESS 


All students enrolling in our courses receive 
a free circuit board originating from a computer 
and containing many different components 
that can be used in experiments and provide 
an excellent example of current electronic 
practice. 


Free 32 page 

t Booklet. 
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CMOS ICs 

fesTs 

CD4006 £135 
CD4007 £0.19 

CD4009 £031 
CD401 0 £0.55 

CD4012 £o!l8 
CD4013 £0.48 

HSoibSH 

CD4018 £037 
CD4019 £0.48 
: 

CD4021 £0.94 
CD4022 £0.94 

cKo 26 rTSS 

CD4027 £0.57 

CD4029 £037 
CD4030 £0.55 

CD4037 £1 39 
CD4040 £1.01 

cB4043 £131 
CD4045 £131 
CD4046 £1.49 
CD4047 £1.00 
CD4049 £0.48 
CD4050 £0.48 

CD4055 £1 !l 5 
CD4056 £135 

fcA'IS 

CD4071 £0.19 

CD4082 £0.20 

CD4518 £l'l5 

LINEAR ICs 

Typ. Pric 

CA3014 £1j5 

Dm 30 £10® 

IM304 £V®4 

LM320-12V |] 72 

■ 

LM380 £0.97 

MCI 350 Cu! 
MCI 469 £139 

UA709 £o|S 

1 " 1 

SN76115 mi 

TAA62jA £2.30 




TERMS: CASH WITH ORDER. CHEQUES, P.O.’s PAYABLE TO Bl PAK AT ABOVE ADDRESS. 
ACCESS & BARCLAY CARD ACCEPTED. 

GIRO ACCOUNT NO. 388 7006. ALL PRICES INCLUDE VAT. PLEASE ADD 35p PER ORDER TO 
COVER P.&P. 
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Send your orders to:- 

DEPT. EE1, PO BOX 6, WARE, HERTS. Tel: 0920-3182 

Visit our NEW shop: 3 BALDOCK ST., WARE, HERTS. Telex: 817861 
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No doubt some rueful remember- 
ances of last winter will be awakened 
by this month’s cover picture Hope¬ 
fully we shall not suffer the same 
severe and treacherous conditions in 
the opening months of ’80. But there’s 
no knowing, so it will be prudent to 
emulate the Boy Scouts and be pre¬ 
pared. Which leads us to the Loft 
Alert. 

Apart from fire, flooding is prob¬ 
ably the most frightening and damag¬ 
ing catastrophe that can happen to 
our homes. Extensive flooding can 
occur because quite small defects such 
as bursts in pipes or frozen ball cocks 
are undetected in sufficient time to 
take remedial action. 

To be forewarned is to be fore¬ 
armed. Hence the importance of our 
Loft Alert. The wise householder will 
build and instal this monitoring sys¬ 
tem without delay. Then regardless 
of the severity of the winter, the 
occupants can at least be relieved of 
anxiety concerning the state of things 
up a’loft 

As will be immediately apparent, 
the usefulness of this device is by no 
means limited to the winter months. 
Any time of the year defects or mal¬ 
functioning of parts in the water sys¬ 
tem can occur, which could lead to a 
disastrous situation. 

A further reassuring feature pro¬ 
vided by our Loft Alert is an instant 
“system check” facility. And being 


battery operated it is entirely indepen¬ 
dent of the mains supply. 

As from next month the price of 
Everyday Electronics will be in¬ 
creased to 50p. Considering that you 
could pay this sum for a mere Christ¬ 
mas or birthday card, there can be 
no question that EE is value for 
money. Nevertheless we realise any 
increase could be a serious blow to 
the younger reader. If so, we suggest 
an approach to Dad for a subsidy. It 
should not be difficult to convince him 
that his investment will be returned 
with interest in the form of useful 
projects for the home in the course 
of the coming year. 

As we leave ’79 and enter ’80, all 
of us on Everyday Electronics thank 
our readers for your support and en¬ 
couragement as often expressed in 
your letters to us. 

Best wishes for the New Year. 



Our February Issue will be published on Friday, January 18. See page 27 for details. 



Readers' Enquiries 

We cannot undertake to answer readers’ letters requesting modifications, 
designs or information on commercial equipment or subjects not published 
by us. All letters requiring a personal reply should be accompanied by a 
stamped self-addressed envelope. 

We cannot undertake to engage in discussions on the telephone. 
Component Supplies 

Readers should note that we do not supply electronic components for 
building the projects featured in EVERYDAY ELECTRONICS, but these 
requirements can be met by our advertisers. 

All reasonable precautions are taken to ensure that the advice and data, given to 
readers are reliable. We cannot however guarantee it, and we cannot accept legal re¬ 
sponsibility for it. Prices quoted are those current as we go to press. 
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FREEZE-UPS • 


high. This arrangement is necessary 
to prevent sensor circuits interacting 
and interfering with each other. 

The output of the dr gate is fed 
via a voltage clamp circuit to the 
alarm circuit. 

This voltage clamp (TR1) is de¬ 
signed to keep the output from the 
or gate firmly at OV when in the off 
condition. This is necessary as pin 4 
of the following astable multivibrator 
must be kept at OV to prevent it turn¬ 
ing on when no alarm signal is 
present, since the output from the or 
gate is a little above OV in its low 
state. 

When the astable is running (pin 4 
high) the associated l.e.d. flashes 
until the alarm condition is removed 
and the latch reset. 

The alarm signal (stepping clamp 
voltage) is also processed to produce 
a trigger pulse for the monostable 
which energises a relay. The relay 
contacts supply power to an audible 
warning device for a length of time. 
This alarm is muted when the mono¬ 
stable times out. 


CIRCUIT DESCRIPTION 

The complete circuit diagram of 
the Loft Alert is shown in Fig. 1. The 
sensors for water overflow and leak¬ 
age are identical in principle. Water 
bridges two contacts and causes a 
signal voltage to be applied via resis¬ 
tors R1 (R9) to the gate of thyristors 
CSR1 (CSR3). When this happens the 
thyristor conducts and the cathode 
rises to a little below battery voltage 
thus illuminating D1 (D5). 

The operation of the freezing detec¬ 
tor is slightly different but the effect 
is to produce a voltage at the thyris¬ 
tor gate when the temperature drops 
to, or approaches freezing. 

The resistor R2, potentiometer VR1 
and thermistor RTH1 form a poten¬ 
tial divider chain. At room tempera¬ 
ture the thermistor has a low resis¬ 
tance of about 1 kilohm. This means 
that the voltage on the gate of CSR2 
is near to zero. However as the tem¬ 
perature falls the resistance of 
thermistor RTH1 rises causing the 
voltage across it to rise. At a certain 
thermistor resistance the voltage 
across the thermistor is sufficient to 
turn on the thyristor thus causing the 
voltage on the cathode to rise to just 
below battery voltage which lights 
up D2. 

The thyristor cathodes are all wired 
into a discrete 3 input or gate made 
up of D3, D4, D6 and R5, R6, R8, RIO. 


ALARM CIRCUITS 

The output of the or gate is fed via 
R8 to the base of TR1. This stage is 
the voltage clamp and is simply a 
transistor switch. The emitter is at 
OV until a high from the or gate 


AVOID THESE HAZARDS WITH OUR 

EG LIFT ALERT 


By S. E. Dollin, b.sc. 


T he Loft Alert is an electronic 
warning system designed to warn 
the householder of an overflowing 
water tank, burst or leaking water 
pipes, and also the approach of freez¬ 
ing conditions. It consists of three 
sensing circuits which, when acti¬ 
vated, give a visible and audible 
warning and shows which channel 
has been activated so that remedial 
action may be taken quickly before 
great damage is done. 

An important feature of this unit 
is the fact that it is battery operated 
making it immune from the mains 
power failures that are possible dur¬ 
ing the winter months when this sys¬ 


tem will be most needed. This also 
makes installation very much easier 
and safer. Provision is made for an 
extension warning deviqp or lamp 
which can be mains or battery 
operated. 

PRINCIPLE OF OPERATION 

The system can be broken up into 
several distinct stages. When a fault, 
say a burst pipe,_is detected, this pro¬ 
duces a voltage which is fed to the 
appropriate latching circuit. This has 
the effect of lighting an l.e.d. and 
applying a “high” input to the or 
gate which results in its output going 
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Fig. 1. Complete circuit diagram of the Loft Alert 

appears on the base whereupon the 
transistor switches on and the emit¬ 
ter voltage rises to just below the 
positive rail voltage. 

At this point the signal takes two 
paths. The first is to the reset pin of 
IC1 (pin 4) wired as an astable multi¬ 
vibrator. Pin 4 is used here as an 
inhibit input 



Front view of the EE Loft Alert showing front panel layout 
and lettering. 
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EMPERATURE 


sSiSiili ffilgtl' 

HOW IT WORKS 

The presence of water is detected by 
simple probes made up of a closely 
spaced pair of uninsulated conductors. 

To sense overflow conditions in 
the main tank a pair of fixed con¬ 
ductors is hung over the side 
such that their ends are just 
above the normal water level. 

Any abnormal rise in this 
level (caused by a faulty ball 

cock for instance) will im- i 
merse the ends of these 
probes providing a conduct¬ 
ing path between them. This will 
enable an electrical signal to be passed 
to the electronic circuitry thus actuating 
the alarm systems. 

To sense burst pipes or other 
leakage in the plumbing, a sensor con¬ 
sisting of two closely spaced wires is run 
directly beneath the pipework. Dripping water 
1 falls on these wires completing the circuit 
and setting off the alarm. 

Loft temperature, or more precisely the tempera¬ 
ture of the water pipe, is monitored by a thermistor. 
When thetemperature falls to near Odegrees Centrigrade 
he alarm circuit is triggered. 

The control box features both visible and audible alarms as 
well as individual monitoring of all circuits.This unit is installed 
n some convenient position in the house such as on the landing. 



As soon as the voltage on this pin 
rises above about 0-4V the i.c. turns 
on and stays on so long as the “high” 
voltage to pin 4 is maintained. This 
causes the l.e.d. attached to pin 3 to 
flash on and off until the alarm is 
reset. 

The other signal path is to IC2, 
another 555 i.c., this time wired as a 
monostable. This activates the relay 
coil for a certain time period after 
which the coil is deactivated. The in¬ 
built audible alarm (and extension 
alarm) is on for this time period (t) 
which is governed by the formula: 

t = 1 • 1X (VR2+R1) X C4 seconds 
where the resistance is in ohms and 
capacitance in farads. The maximum 
time period obtainable is about 8 
minutes which can be altered by VR2. 

To trigger this arrangement pin 2 
needs to be grounded momentarily. 
When the alarm is triggered TR1 
emitter goes to and remains at a 
level of about 8V. This voltage step 
is applied to the RC network R14 and 
Cl which produces a positive-going 
voltage spike at the base of TR2. The 
transistor momentarily switches on 
and its collector drops to OV. This 
negative-going voltage spike is ap¬ 
plied to pin 2 of IC2 causing it to 
trigger and energise the relay via 
buffer amplifier TR3 for time f. 

Circuit test switches SI, S2 and S4 
simulate an alarm condition by caus¬ 
ing a voltage to be applied to the 
thyristor gates. The alarm test switch 


S3 when operated applies a voltage 
to R8 thus simulating alarm condi¬ 
tions. Switch S6 grounds pin 4 of IC2 
thus resetting it and S5 breaks the 
supply to reset the thyristors. 



CIRCUIT BOARD 

Construction should start with the 
circuit board. This consists of a piece 
of 0 1 inch matrix stripboard size 50 
holes by 36 strips. It is advisable to 
make the breaks in the copper strips 
and drill the mounting holes before 
mounting components. Assembly is 
quite straightforward, although it is 
advisable to start with the resistors, 
then larger passive components and 
finally the transistors (see Fig. 2). 

The Lc.s are mounted in sockets 
and the relay is mounted straight on 
to the board. It should be secured by 
glueing or by tightly wrapping a loop 
of insulated wire around the body 
and securing under the board well 
away from any copper strips used 
for electrical connections. 

Veropins have been placed in loca¬ 
tions on the board where connections 
to panel-mounted components are 
made. This makes interwiring and 
testing very much easier. 

CASE 

The prototype unit is housed in a 
Verobox type 202-21032D. 
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Potentiometers 

VR1 25kQ horizontal miniature preset 
VR2 IMfl horizontal miniature preset 

Capacitors 

0-47/*F ceramic or plastic 
0-22/*F ceramic or plastic 
0-2/rF ceramic or plastic 
470/* F 25 V elect. 

Semiconductors 

IC1.2 555 CMOS timer i.c. (2 off) 

TR1,2,3 BC107 npn silicon (3 off) 

CSRI.2,3 C103YY or MCR102 thyristor (3 off) 

Dl.2,5,7, TIL220 l.e.d. or similar (two red, one yellow, one green) 

D3,4,6,8 OA202 or similar small signal silicon diode (4 off) 

Miscellaneous 

SI ,3,4,6 miniature push-to-make single pole switch (4 off) 
miniature push-to-break single pole switch (2 off) 
single-pole key operated on/off switch 
5-pin DIN socket ' 
miniature mains cable socket 
3-pin miniature mains chassis plug 
5-pin DIN plug 

miniature 12V relay, 185 ohm coil resistance with two sets mains 
rated normally open contacts 
WD1 miniature 9V audible warning device 

RTH1 GM102 or VA3400 glass bead type thermistor 

TB1 6 way screw terminal block 

B1 9V type PP9 

Stripboard: 0-1 inch matrix 36 strips x 50 holes; 5-way multi-core cable (or 
ribbon cable); connecting wire; twin-core 3A mains cableffor extension alarm); 
case (Verobox 202-21032D or similar); Battery connector clips; hardboard, 
Danel pins, tinned copper wire, 2 pin plug and cable (for sensors). 
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Assembly can begin by mounting 
the mains chassis plug PL2, fuse 
holder FS1 and 5-pin din socket SKI 
in the case. Next the completed cir¬ 
cuit board is bolted to the back of 
the case using 6BA countersunk bolts 
and nuts. The front panel is next 
marked out and drilled to accommo¬ 
date the panel-mounted components. 

Finally the internal wiring is com¬ 
pleted as shown in Fig. 3. Although 
this layout is by no means critical, 
care should be taken to make sure 
front panel components do not foul 
internal parts if another layout or 
case are used. 

A 5-pin din socket is used as the 
termination for the sensor inputs and 
the spare set of relay contacts are 
wired via a 1A fuse to a miniature 
mains chassis plug PL1 to act as an 
on/off switch for the extension alarm. 
Great care must be taken with this 
especially if it is likely to be used for 
switching mains voltage. 

It is possible to connect any sort of 
mains device to this plug, for example 
a lamp, bell or buzzer, up to a maxi¬ 
mum power rating of 250 watts for 
the relay specified. 

The battery simply sits in the space 
next to the circuit board and a 
simple clamp is fitted to hold it in 
position. 

Finally to secure the device against 
accidental switch-off, a key switch is 
used as the master on/off switch. This 
is not vital and can readily be re¬ 
placed by any other on/off switch to 
reduce the overall cost of the system. 

THE SENSORS 

The sensor input to the unit is via 
a 5 pin din plug, hence it is necessary 
to run a length of 5-way cable from 
the unit to the loft. This is then con¬ 
nected to a 6-way screw terminal 
block as shown in Fig. 4. 

Basically there are three types of 
sensor—one for overflow, one for 
leakage and one to detect freezing 
conditions. Various ideas for the 
sensor are shown in Fig. 5. 

The overflow sensor is very simple, 
and consists of two electrodes 
mounted in the cold water tanks 
above the usual water level. See Fig. 
5(a) and (b). A convenient ready¬ 
made sensor is available in the form 
of a 2-_pin razor plug. This is robust 
with pins far enough apart so that 
when the level subsides there isn’t 
any moisture left behind bridging the 
gap. 

The other method uses a 2-way 
screw terminal block with short wires 
forming the probe. Care should also 
be taken to site this sensor far enough 
above the water level so that it isn’t 
accidentally triggered by rushing 
water as the tank fills. 

LEAKAGE DETECTOR 

The leakage detector in practise is 
a little more complicated. One method 


is to have twin runs of tinned copper 
wire about 2mm apart beneath all 
pipes at risk fitted to the joists ver¬ 
tically beneath the pipe run. 

Alternatively the wire can be 
fastened onto hardboard in a straight 
line using panel pins. This assembly 
can then be laid underneath the pipe¬ 
work, perhaps on a slight slant so any 
dripping water will run down on to 
the wires and set off the alarm. 

If the pipes are lagged then two 
parallel lengths of tinned copper wire 
could be wrapped around the length 
of the lagging. See Fig. 5 (c) and (d) 
for details. 

If complete pipe-run monitoring is 
not considered essential a number of 
small sensors consisting of stripboard 
with alternate strips bridged and 
placed under particularly risky spots 
could be tried. All of these sensors 
would of course be wired in parallel. 
This is shown in Fig. 6 (e). 


FREEZING SENSOR 

The freezing detector is straight¬ 
forward as it consists simply of a 
miniature bead thermistor. This is 
attached to either the tank ballcock 
or pipe most susceptible to freezing. 
For a permanent arrangement, the 
thermistor can be glued to the pipe 
using Araldite. Alternatively the ther¬ 
mistor can be coated in a heatsink 
compound and taped to the pipe, see 
Fig. 5 (f). 

Readers will no doubt be able to 
adapt these ideas to their own circum¬ 
stances or even invent better ideas 
of their own. In any event if more 
than one sensor is used for a particu¬ 
lar channel, they should all be wired 
in parallel. 

All the sensors are terminated in 
the loft at a 6-way screw terminal 
block TB1 to which the 5-way cable 
to the unit is attached. 


SETTING UP 

Once the unit has been assembled 
its function can be tested using the 
built-in test buttons. When any of the 
circuit test buttons is pressed the 
relay coil should be activated causing 
WD1 to sound, diode D7 should flash 
and the l.e.d. associated with the par¬ 
ticular circuit should light up. Press¬ 
ing alarm reset will mute WD1 and 
pressing reset will reset the whole 
device. 

Similarly the alarm devices alone 
can be tested by pressing alarm test 
and reset by pressing alarm reset. 

Having built and tested the unit 
the freezing circuit should be set up 
next. To do this, the thermistor should 
be temporarily attached to the unit 
via the 5-pin din socket, and fastened 
to the side of a metal container with 
adhesive tape. A mixture of water 
and ice is then poured into the con¬ 
tainer and the temperature of the 


container is allowed to stabilise. The 
potentiometer VR1 is then adjusted 
until the alarm just triggers under 
these conditions. 

At this point the sensors in the loft 
can be installed and the 5-way cable 
run down to the unit. Extension warn¬ 
ing devices can be attached via PL2, 
the battery checked and the device is 
ready for use. 


USING THE DEVICE 

The Loft Alert has been designed 
to have a very low quiescent current 
consumption in the standby condition 
(typically less than 0-4mA), to allow 
the unit to be battery powered and 
left on continuously. Under these con¬ 
ditions the specified life of the PP9 
battery will be close to its shelf life 
which is about one year. 

However, should the alarm be trig¬ 
gered, the current consumption dur¬ 
ing the alarm period reaches about 
70mA. This means that once the alarm 
condition has been dealt with the bat¬ 
tery should be checked before the 
system is reset and left, to make sure 
that it was not exhausted whilst the 
alarm was activated. 

Assuming the unit is going to be in 
regular use, periodic inspection 
and checking of the sensors and bat¬ 
tery is a good idea and a half-yearly 
overhaul is certainly recommended. 


Bind it 


Easibind to file your copies 
away. Each binder is designed 
to hold approximately 12 issues 
and is bound and blocked with 
the Everyday Electronics logo. 
Gold letraset supplied for self 
blocking of volume numbers 

Price £3-75 including post¬ 
age, packiijg and V.A.T., Why 
not place your order now and 
send the completed coupon 
below with remittance to:- 
IPC Magazines Ltd, Post Sales 
Dept, Lavington House, 25 
Lavington St, London SE1 OPF 
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By Dave Barrington 

Light Controller 

It would seem that Discos do not have 
the monopoly on special effects this year. 
We are reliably informed that the measure 
of a good festive party this season will be 
its lighting effects—what's happened to 
stimulating conversation and good food? 

Aimed more at the disco market with 
a price tag of £99, including VAT, the 
latest “light controller” from TUAC should 
create a stir. 

The Starchaser 4000 is an extremely 
versatile four-channel (750W per channel) 
lighting control console offering 16 
distinctive and varied lighting patterns. 
Basic light effects are selected by four 
switches, but by using another five 
switches it is claimed that the operator 
has a possible 1000 different patterns and 
effects at his finger tips. 

Use of automatic gain control (a.g.c.) is 
a standard feature, and zero reference 
triac firing circuitry is incorporated to 
minimise r.f. interference. Also featured 
are two audio control modes giving a 
single shot and an audio controlled 
sequencing facility. Both audio control 
modes are designed to be "bass sensitive" 
being triggered by instruments such as 
drums and bass guitar. 

A master dimmer allows all channels to 
be faded simultaneously. A crossfade 
facility enables each channel light to be 
brightened and dimmed at a controlled 
rate, producing a merging effect. 

The crossfade switch also has a short 
on or “flash" position which reduces the 
lamp on time of any channel during 
sequencing to produce a simulated 
“strobe” effect. 

The Starchaser 4000 is available direct 
from Tuac Ltd, or from selected stockists. 
Further information and addresses of 
stockists can be obtained from Tuac Ltd, 
Dept EE, 121 Charlmont Road, London 
SW17 9AB. 

Link-up 

Readers embarking on our new 
Teach-In 80 beginners series may like 
to investigate the latest link-wire kit 
for breadboards from Lektrokit for 
possible use with the EE Tutor Deck. 

Although intended for their own 
range of breadboard systems they 


will fit most commercial matrix boards. 
Each kit contains 350 wires and comes 
in a plastic compartmentalised box. 
All of the wires are of solid tinned 
22a.w.g. with p.v.c. insulation sleeving. 

Fourteen different lengths are 
included ranging from 0-1 in, for 
linking adjacent holes on a 0-1 in 
matrix board, to wires with a 5in span. 
All wires have both ends stripped and 
bent to 90 degrees and each group 
of wires has a different coloured 
sleeving for easy identification of 
individual link wires. 

For more information and addresses 
of local stockists, readers should 
write to Lektrokit Ltd., Dept. EE, 
Sutton Industrial Park, London Road, 
Earley, Reading, RG6 1AZ. 

Good Trading 

Due to remarkable trading response 
during 1978/9, Newbear Computing Store 
recently decided to reorganise its opera¬ 
tions for 1980 under three divisions. 

Catering for business, industrial and 
educational requirements, Newbear Sys¬ 
tems will be supplying microcomputers 
built to professional standards with 
matching peripherals and software. 

The growth of the demand for technical 
books has meant the forming of Newbear 
Books. Several hundred titles are available 
“off-the-shelf" and services offered in¬ 
clude, a claimed, 24 hour turnround on 
mail order. 



The Components Division holds very 
large stocks and includes a wide range of 
microcomputer components, including 
kits from Acorn, Nascom and Bearbag 
77-68 series. A comprehensive range of 
integrated circuits are also stocked. 

A further result of their good trading 
figures, has been the opening of a new 
1500 sq. ft. Northern branch store at 
Mersey House, 220 Stockport Road, 
Cheadle Hulme, Cheshire. 

The latest piece of information we have 
received from Newbear is the announce¬ 
ment of a Christmas Sale. 

A number of ex-demo microcomputers 
and peripherals are being offered to 
callers at the Newbury (40 Batholomew 
Street, Newbury RG14 5LL) and Northern 
showrooms. A large range of components, 
keyboards and other small items will also 
be available at reduced prices. 


Small Orders 

Another well established company who 
have long recognised the enormous 
potential of the amateur electronic con¬ 
structors’ market is Neosid Ltd. 

A major supplier of ferrite components, 
coil assemblies and plastics coil formers, 
this company has now formed a Small 



Lektrokit Link-wire pack. 


Order Division to cater for the amateur's 
special needs. 

A Small Order Catalogue is available 
from Neosid Small Orders, Dept EE, P.O. 
Box 86, Welwyn Garden City, Herts, AL7 
1 AS. Send a large self stamped addressed 
envelope. 

Constructional Projects 

As the EE Loft Alert is likely to be our 
most popular project, and be tackled by 
the less experienced as well as the more 
advanced constructor, we recommend 
that only first grade components be used. 

The thyristor type C103YY Is available 
from R.S. retail outlets. A type MCR102 
from Maplin and the 2N5060, 2N5061 from 
Watford Electronics can be used. 

If any other type of bead thermistor 
than that specified is used it will obviously 
mean circuit "tuning”. The type used in 
our unit was an RS Components miniature 
bead type (stock No. 151-136) equivalent 
for the VA3400. 

Any relay may be used provided the coil 
resistance is above 100 ohms and will 
operate with a voltage of 6 to 9V. A 
suitable type is the Keyswitch SM2P/12/ 
185 which is a nominal 12V type but 
works down to 5V. Another two types 
which seem suitable are the Maplin 
FX27E and the Watford RL. 

Part three of the EE Radio Control 
System this month deals with the Receiver. 

We understand that designer approved 
parts for the complete EE System are 
available from Cheshire Model Supplies 
Ltd., 55 Cheadle Road, Cheadle Hulme, 
Cheshire. 

Because of the small size of the receiver, 
and the “dense packing" of components 
on the printed circuit board it is essential 
that the specified types of capacitors and 
resistors are used. Resistors rated at up 
to iW should be suitable, but ±W types 
(as available from Electrovalue Ltd) are 
recommended. 

The firm S.L.M. (Model) Engineers Ltd., 
Chiltern Road, Prestbury, Cheltenham, 
Glos., can supply control pots, cases and 
those other items specifically indicated 
"SLM" in our components lists. They do 
not however supply standard circuit 
components. 

The short spring-line module called-up 
in the Spring-Line Reverb Unit is only 
available from Maplin Electronic Supplies, 
stock No. XL08J. All other components 
for this project are readily available from 
most advertisers. 

The ZN1034E timer i.c. for the Mains 
On/Off Timer is listed by C. N. Stevenson, 
T.K. Electronics, Technomatic and Wat¬ 
ford Electronics. 

No buying problems are envisaged for 
the Uniboard 9V Power Supply project. 
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9V POWER SUPPLY 


\A/ith one exception, all projects 
“ ’ described in this series have been 
designed to operate from a 9 volt rail. 
In certain instances, however, it 
would be considerably more con¬ 
venient to power the project from 
the domestic mains supply. 

The 9 Volt Power Supply was de¬ 
signed with economy in mind. It was 
to be built as cheaply as possible, 
and as such it should eventually pay 
for itself in terms of the cost of dry 
batteries. Although the circuit is 
rather basic (and is not transistorised) 
the unit has proven quite adequate to 
operate the projects in this series. 


CIRCUIT DESCRIPTION 

The circuit diagram is shown in 
Fig. 1. Transformer T1 is a valve 
heater transformer with a mains 
primary and a 6-3V a.c. 300mA 
secondary. Mains voltage is applied 
to the primary and stepped down to 


6-3V. This low a.c. voltage is pre¬ 
sented to D1—D4. 

The diagram illustrates four 
separate rectifiers but in fact a single 
encapsulated unit, containing four 
rectifiers, called a “bridge rectifier”, 
is used. 

The bridge rectifier converts the 
a.c. into a pulsating d.c. voltage. 
Capacitor Cl, being a very large 
value electrolytic capacitor, smoothes 
out the pulses to give a nominal d.c. 
voltage of about 9V with a reasonably 
low ripple content sufficient for our 
purposes here. 

Finally, a light-emitting diode, D5, 
together with its associated current- 
limiting resistor Rl, forms a “power 
on” indicator. A further bonus is that 
if for some reason, the output of the 
p.s.u. is shorted, the l.e.d. will extin¬ 
guish, so indicating a fault present. 

A 3-5mm jack socket SKI is used 
as the outlet for the 9V supply. The 
tip of the plug inserted in SKI is 
connected to +9 volts. 


Fig. 1. Circuit diagram for the 9V Power Supply. The output connecting lead is terminated 
with jack plugs PL1 and PL2. The jack tips carry the positive (+9V) supply. 




The prototype unit was housed 
comfortably in a readily-available PB1 
type plastic box, measuring 115 x 75 
x 35mm. It is recommended how¬ 
ever that the heater transformer is 
acquired first, and then a plastic box 
of appropriate dimensions chosen to 
house it. 

The circuit is built on 01 inch 
matrix stripboard measuring 10 strips 
x 24 holes as shown in Fig. 2. There 
are no problems with this aspect of 
construction, but it is extremely im¬ 
portant that both the p.c.b. mounting 
electrolytic capacitor and the bridge 
rectifier are correctly orientated. 

The completed board is mounted 
on the inside face of the end opposite 
main cable exit by means of 6BA 
spacers, nuts and bolts. 

The interwiring is as shown. A cable 
retaining clamp should be fitted to the 
main cable to prevent it from pulling 
out Also, note hew the earth input 
of the mains cable is connected by 
means of a solder tag to the trans¬ 
former mounting frame, using one of 
the mounting bolts. 

The l.e.d. can be positioned and 
secured using the special-purpose 
plastic clip normally provided. Finally, 
a 1 amp fuse must be fitted in the 
mains plug. 


VENTILATION 

It was found that the transformer 
itself did tend to get rather warm 
during normal operation. To counter 
this a series of ventilation holes 
have been drilled in the case. If 
necessary, a piece of aluminium mesh, 
or perforated zinc, should be glued 
behind the holes to prevent any 
objects poking through the holes and 
possibly touching mains wiring inside. 

Jack sockets have been used in the 
individual projects to facilitate the 
connection of the 9 Volt Power 
Supply. A common audio lead, 
terminated with a 3-5mm jack plug 
each end, is all that is required to 
make the connection. 

Note that the audio lead must be 
connected up before the p.s.u. is 
switched on: if the p.s.u. is switched 
on first and then plugged into the 
project, it is possible that the jack 
plug can temporarily short out the 
power supply, perhaps having a detri¬ 
mental effect. 

Next Month: Touch Switch 
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COMPONENTS 


Layout of components inside the case. The 
circuit board is mounted on the side of the 
case using 6BA spacers. 


Capacitors 

Cl 10OO/iF 25V radial elect. 

C2 0-1/iF polyester type C280 

Semiconductors 

D1—D4 60V 1 A diode bridge type 
W005 or similar 
D5 TIL220 l.e.d. or similar 

Miscellaneous 

T1 mains primary/6-3V 300mA 
secondary 

SKI 3-5mm jack socket 
PL1,2 3-5mm jack plug (2 off) 
Stripboard: 0-1 inch matrix size 10 
strips x 24 holes; mounting bush 
for D5; case type PB1, see text; 
cable retaining clip/grommet; p.v.c. 
insulated connecting wire; 3-core 
mains cable; 6BA fixings, nuts bolts, 
washers, stand-off spacers, solder 
tag; 


□ st Guidance only 

£3.25 


Fig. 2. Layout of components on the topside of the stripboard, breaks to be made on the copper strips on 
the underside and interwiring details to the mains transformer, light emitting diode (D5) and output jack 
socket (SKI). 
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T he success of electronics as we 
know it today is based entirely 
on the growth of the semiconduc¬ 
tor industry. Whilst electronics 
was certainly thriving in the valve 
era the real potential of elec¬ 
tronics could only be realised by 
producing a small, cheap, low- 
power alternative to the valve. 

Investigation and development 
just after the last war led to the 
production of the first transistor. 
It was apparent that the basic 
components of the transistor— 
semiconductor junctions—could 
also be used to build a range of 
devices each with special charac¬ 
teristics. 

In this part of the series we will 
look at the simplest semiconduc¬ 
tor junction device—the diode. 
Understanding the operation of 
this relatively simple two-terminal 
device will aid the understanding 
of the more complex three- 
terminal transistors. 


ONE-WAY CURRENT 

The major point to understand 
concerning diodes is that whilst 
they have two terminals just like 
a resistor the two ends are not 
identical. Looking at an actual 
diode the two ends appear the 
same with the exception that the 
body of the diode has a ring at 
one end, so just what is the 
difference? 


The answer to this is that the 
diode is a device sensitive to the 
direction of flow of current through 
it. It does not matter which way 
round a resistor is put in a circuit, 
it will still behave in the same 
way. A diode, on the other hand, 
appears like two different devices 
depending on which way round it 
is connected. 

We obviously need to be able to 
refer to the two ends of a diode 


using separate names and Fig. 4.1 
shows the circuit symbol for a 
diode next to an actual diode with 
the terminals marked with their 
commonly accepted names—anode 
and cathode (the latter usually 
abbreviated to “k”!). The symbol 
for a diode is an arrow and this 
gives a clue to its properties. 

When current flows through the 
diode from anode to cathode (in 
the direction of the arrow) the 
diode presents very little resis¬ 
tance to that current—it is a good 
conductor. If we try to pass cur¬ 
rent from the cathode to the anode 
(against the arrow) we will have 
great difficulty. In fact, the diode 
will break down under the voltage 
before it will pass any appreciable 
current. 

We can liken the diode to an 
electronic switch which is either 
open or closed depending on the 
direction of the current. It behaves 
very like a valve (mechanical not 
electronic) in a tyre which allows 
air in but not out (Fig. 4.2). 

When a diode has a voltage 
across it such that current tends 
to flow from anode to cathode we 
say the diode is forward biased. 
If the voltage is in the opposite 
direction then the diode is reverse 
biased. 

RECTIFICATION 

The widespread use of diodes has 
mainly come ab'out because the 
majority of electronic equipment 
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will only operate when supplied 
with a steady voltage which does 
not change direction or value with 
time. 

Power as supplied by the elec¬ 
tricity generating stations is the 
opposite to this; it is constantly 
changing value and direction—in 
fact doing this 100 times a second. 

Diodes are the easiest way 
(though not the only way) of con¬ 
verting this constantly reversing 
voltage into one which is in one 
direction only. In fact four diodes 
are needed, the arrangement 
being shown in Fig. 4.3 and usually 
referred to as a diode bridge. 

DIODE BRIDGE 

When point A is positive with 
respect to point B, diodes D2 and 
D3 are reverse biased; so little 
current flows through them that 
they are virtually open circuit. 
Diodes D1 and D4 on the other 
hand are forward biased present¬ 
ing very little resistance to cur¬ 
rent. The flow of current is thus 
as shown in Fig. 4.3b. 

When the voltage is reversed, 
that is B positive with respect to 
A, diodes D1 and D4 are reverse 
biased while D3 and D2 are for¬ 
ward biased so that the current 
flows as in Fig. 4.3c. We thus have 
a circuit where the voltage across 
the load is the same no matter 
what the polarity of the power 
source. 

We could use this circuit for 
protecting a circuit which could be 
damaged if the battery were con¬ 
nected the wrong way round. 

SINUSOIDAL 

If the voltage across A and B is 
from the mains it will be varying 
regularly from positive to nega¬ 
tive as shown in Fig. 4.4(b). We 
call this type of waveform sinu¬ 
soidal. 

The positive-going half-cycle will 
be passed by D1 and D4. The 
negative-going half-cycle will be 
passed by D2 and D3. After pass¬ 
ing through the diode bridge 
circuit the waveform appears as 
at (c). Notice that while it is still 
varying, it is always of the same 
polarity (the way in which this 
“pulsating” voltage is converted 
into a steady d.c. voltage will be 
described later in this series). 

The process of converting an 
alternating voltage into a single 
polarity voltage is referred to as 
rectification. Very often the four 



Fig. 4.4. (a) Mains voltage being rectified by a diode bridge. The bidirectional 
voltage (b) has been converted in to a voltage of a single direction (c) 


diodes needed are supplied in a 
single package with four leads. 
This is known as a bridge rectifier. 


NON-LINEARITY 

It was stated earlier that a 
forward-biased diode presents very 
little resistance to current flow but 
this statement needs some elabora¬ 
tion. 

It is found that, in the forward 
direction, the diode has a non¬ 
linear relationship between applied 
voltage and current. In other 
words, if the current is 1mA with 
a forward voltage of 0-5V it is 
not true that 2mA will flow with 
an applied voltage of IV. 

A graph of current plotted 
against voltage for a typical silicon 
low-current diode is shown in Fig. 
4.5. Two points concerning the 
graph are of particular interest. 

The first is that the voltage 
range of the graph is very small, 
only going from 0 to IV. If we 
look at the graph near the point 
where 0-7V is applied to the diode 
we see that a very small change in 
voltage is needed to produce a 
large change in current. Alterna¬ 
tively this may be stated as large 
changes in current produce small 
changes in diode voltage drop. 

It turns out that this voltage is 
mainly dependent on the materials 
from which the diode is made. 
Silicon diodes have a constant 
voltage characteristic around 0 • 7V 
and germanium diodes (now rather 
uncommon) at 0-2V. 

The second point is that at low 
applied voltages the current is 
very small, that is the diode has 
high resistance. 

What conclusions can be drawn 
from the graph? Firstly we can 
deduce that even when passing a 
high current the diode will be 
dropping about 0 • 7V. In order for 
the diode to be an efficient recti¬ 
fier, this voltage should be small 
with respect to the voltage to be 
rectified. 



The fact that the voltage across 
the diode is relatively stable and 
predictable leads to another use 
of the diode: as a constant voltage 
source. Audio amplifiers often use 
forward biased diodes to derive 
stable bias voltages for output 
stages. 

SEMICONDUCTOR 

JUNCTIONS 

Whilst understanding how diodes 
behave in a circuit is fairly simple, 
understanding how they are made 
and how they actually work is far 
more difficult. One really needs a 
thorough knowledge of physics to 
appreciate semiconductor opera¬ 
tion but the general principles are 
as follows. 

Diodes nowadays are made from 
a single piece (or chip) of silicon 
which is specially treated when in 
its molten state. The two halves 
of the diode are exposed to two 
types of gas which give each half 
distinct properties. 

The process of introducing tiny 
amounts of impurities into the 
silicon in this way is known as 
doping. 

One half of the diode-to-be is 
“doped” with a carefully chosen 
material whose atoms have one 
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more electron than the basic 
silicon—it is like creating a surfeit 
of electrons. The other half is 
doped with a material whose 
atoms have one less electron than 
silicon—this is like creating a 
deficit of electrons. 

Where the two forms meet, a 
field appears which tends to 
oppose any electrons which try to 
cross from one side to the other; 
we call this a potential barrier. 

A forward bias on the diode 
tends to reduce the “height” of 
the barrier allowing more elec¬ 
trons to flow, hence conduction in 
this direction is easy. Applying a 
reverse bias however tends to in¬ 
crease the size of the barrier so 
very little conduction takes place 
(until the field is so high that the 
barrier breaks down). See Fig. 4.6. 

This description obviously raises 
a lot of questions but it should 
give a feel for the sort of processes 
occurring in a diode. 


LIGHT EMITTING DIODES 

When electrons cross the poten¬ 
tial barrier in a forward biased 
diode they change from a high 
energy state to a lower energy 
states The energy that they lose 
can appear either as heat or as 
light. 

The materials from which diodes 
are made determines in which 
form the energy appears. By 
making a diode out of gallium, 
arsenic and phosphorus it is pos¬ 
sible to produce a diode which 
releases a high proportion of the 
energy change of the electrons as 
visible light. When these diodes 
are placed, in special translucent 
packages we have light emitting 
diodes (l.e.d.s) which are becom¬ 
ing so familiar today. The symbol 
is shown in Fig. 4.7a. 

Light emitting diodes usually 
require a forward current of about 
10 to 20mA for efficient light 
generation. At these sort of cur¬ 
rents the voltage drop across the 
diode is around 1-6V although it 
may be up to 2V for some types 
of Le.d. At the present time the 
colours available are red, through 
orange and yellow to green. Blue 
has proved a very difficult colour 
to produce although it was 
recently announced that a blue 
diode has been manufactured 
albeit very inefficient. 

As well as single light emitting 
diodes, arrays of diodes can be 
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Fig. 4.6. The potential barrier in (a) an 
unbiased junction (b) a forward-biased 
junction and (c) a reverse-biased junction. 
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Fig. 4.7. (a) Circuit symbol of a 
light emitting diode (b) circuit 
symbol of a Zener diode. 

combined to form seven-segment 
Le.d. displays so familiar in calcu¬ 
lators and digital clocks and 
watches. 


ZENER DIODES 

As the reverse voltage across a 
diode is steadily increased there 
comes a point where the diode 
“breaks down” and suddenly be¬ 
comes a good conductor. If the 
current is controlled so that the 
diode does not burn itself out we 
have a very useful component: the 
Zener or reference voltage diode. 

By controlling the geometry of 
their diodes, manufacturers have 
been able to produce diodes with 
a huge range of breakdown or 
Zener voltages. 


The useful thing about the 
breakdown characteristic is that 
the current can be varied over a 
large range with hardly any 
change in voltage. A typical Zener 
diode can produce voltages stable 
to a few tens of millivolts at a 
voltage of 10V. 

Zener diode specifications 
usually refer to both the Zener 
voltage and the maximum power 
dissipation of the diode. The maxi¬ 
mum current that must be allowed 
to pass through the diode is the 
maximum power dissipation 
divided by the Zener voltage. Thus 
a 4-7V 400mW diode must not 
carry more than 400/4-7 or about 
85mA. The symbol for a Zener 
diode is shown in Fig. 4.7b. 


DIODE SPECIFICATIONS 

Diodes come in a variety of 
shapes and sizes. Manufacturers 
specify two main properties of 
their diodes: the maximum for¬ 
ward current (I» u ) and the peak 
inverse voltage (p.?.v.), that is the 
maximum safe voltage that can be 
placed across the diode in the 
reverse direction that will not 
cause breakdown. 

A diode in a transistor radio 
may have a p.i.v. of 50V and an 
Imax of 100mA. One in a power 
supply could have a p.i.v. of 600V 
and an I mM of 5A. 

When large currents flow 
through a diode heat is generated 
so the packages of heavy current 
diodes are usually designed to bolt 
onto a piece of metal (a heatsink) 
to help keep the diode cool. 


DIODE GATES 

We have seen how diodes are 
similar to switches, having two 
states one high resistance and the 
other low resistance, the “switch” 
being controlled by the direction 
of the current flow. 

The principle can be put to 
further use in what is known as 
the diode gate. 

A “gate” as the name implies 
can be either open or shut. In real 
terms this means that a voltage 
is used to control the flow of cur¬ 
rent into another part of the 
circuit. 

The circuit of a simple diode 
gate is shown in Fig. 4.8. The 
controlling voltage is applied at 
point A, the voltage to be con¬ 
trolled being that at point B. 
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EXPERIMENT 4.1: DIODE 
BRIDGE RECTIFICATION 

Components needed: Ikfl resistor, 
lOOkQ resistor, IN4148 diodes (4 off) 

The circuit diagram for an experiment 
to investigate diode bridge rectification 
is shown in Fig.4.10(a) with the layout of 
the components on the Tutor-Deck in 
Fig.4.10(b). Note these additional con¬ 
nections on right hand panel of Tutor 
Deck: link $1(a) to B1 +9V; link S1(c) 
to B2-9V. 

Switch SI is used to produce either 
+ 9V or —9V at point A. Since the meter 
can only indicate 100/rA or so, a resistor 
R2 is used as the main current path, 
With the meter (in series with R1) used 
to indicate the polarity of the voltage 
across R2. 

It will be found that whatever the 
setting of SI, the polarity of the voltage 
across R2 will be the same. 


For identification of Tutor 
Deck components and their 
associated sockets refer to 
Fig. 2.8. 


EXPERIMENT 4.2: DIODE 
"AND” GATE 

Components needed: IkD resistor, 
1N4148 diodes (2 off) 

The circuit diagram for the simple 
two diode AND gate is shown in 
Fig.4.11(a) with the layout of the com¬ 
ponents in Fig.4.11(b). 

The l.e.d. D1 serves a dual purpose; 
it forms both the output diode and the 
load. When either input A or input B 
is taken to OV the l.e.d. will be off, since 
all the current through R1 will flowthrough 
D3 or D4. Only when both inputs are taken 
to 9V (or left open-circuit) will the l.e.d. 
light. We say the input A AND input S 
must be at logic “1" before the output 
is at logic "1". 





Fig. 4.10 (a) Circuit diagram showing the diode as a rectifier with (b) showing 
the component layout on the Tutor Deck. 


Fig.4.10b 


Fig.4.11b 


--0 


fig. 4.11 (a) Circuit diagram of a simple two-input diode AND gate, (b) shows the layout on the Tutor Deck. 


Everyday Electronics, January 1980 


25 








































































Fig. 4.8. Circuit of a simple diode gate. The 
voltage at A is used to control that at B. 



Fig. 4.9. A diode AND gate. All inputs 
must be at logic "1" (9V) for the output to 
be high. 


Consider what happens when A 
is taken to OV. Diode D1 will be 
forward biased, current flowing 
through Rl. The voltage drop 
across D1 will be about 0-7V 
(assuming it is silicon). A load 
connected from the cathode of D2 
to OV will therefore have no volt¬ 
age across it. 


PART 4 QUESTIONS 


4.1. A diode with its cathode 
more positive than its anode is 
said to be 

a) forward biased 

b) reverse biased 

c) neither 

4.2. A diode in a circuit is found 
to have a voltage drop from 
anode to cathode of 0-2V. 
Is the diode most likely to be 

a) silicon 

b) germanium 

c) gallium arsenide 

4.3. A 10V 1-3 watt Zener diode 
should not be allowed to pass 
more than 

a) 1-3A 

b) 130mA 

c) 13mA 

d) 1 -3mA 


If A is now taken to 9V diode 
D1 will have zero voltage across 
it. Now all the current will flow 
through Rl, D2 and into the load. 

If the usefulness of this circuit 
is not apparent, consider the case 
when, instead of just a single 
diode, two or more diodes are used 
in place of Dl. Now connecting 
any input diode to OV will cause 
zero voltage to appear across the 
load. What we have is the basis of 


4.4. An AND gate output will 
only be at logic "1" when 

a) all 

b) none or 

c) some of its input are at 
logic "1”, 

4.5. The stripe on an 1N4148 
diode indicates 

a) the anode 

b) the cathode 

c) the emitter 



a simple logic gate, in fact an 
and gate, see Fig. 4.9. 

Logic is a whole subject on its 
own and we will not go into 
further detail at this stage. How¬ 
ever, from these simple beginnings 
quite elaborate logic circuits 
were developed leading to the 
immensely complicated logic cir¬ 
cuits used in today’s computers. 

Next month we will look at 
capacitors. > 


EE CROSSWORD No 23 BY D. P. NEWTON 


ACROSS 

1 A kind of biscuit found with chips 
(5). 

4 Complete temperature scale (8). 

8 Conducts into kidnapping (7). 

9 Grille makes sick (3). 

11 Metallic ion form expressing the 
perverse timing of Fate (6). 

13 Would another revolution make the 
i.c. so antique? (5). 

14 Short beats give sustaining activity 

15 Those heartily felt surges (6). 

16 A switch that’s a bit shaky (8). 

18 Free electricity? (2, 6). 

20 Sea with icy connections (6). 

21 Phoney part of 25 down (3). 

22 Characteristic curves are seldom so 
perfect (5). 

24 Often a cause of an open-circuit but 
has a capacity to be useful (3, 3). 

26 We couldn’t solder on with it (3). 

28 A stratum characteristic of the i.c. 
(7). 


29 To put down interference (8). 

30 Measuring term (5). 

DOWN 

2 It avoids mis-match at the terminal 
(7). 

3 Aged solder partly but more personal 
(5). 

5 We all must have them to make any 
start at all (5, 10). 

6 Sound tone clipped to place above 
(4). 

7 The fishy part of electricity (3). 

9 When 10 down cools off, do we get 
these? (4). 

10 Type of network (7). 

12 Nothing like 18 across in part (2, 4). 

16 Early galvanometer (7). 

17 Bulb coiler tails off to immersion 
heater (6). 

19 One electrode turned cooker (7). 

20 All brain but no eye for food (4). 



23 Glare makes it big (Anag.) (5). 

25 Cog (4). 

27 They are common to the electronics 
of 13 and 28 across (3). 


Solution on page 60 
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SVIKHROniSER 

A compact unit that enables the amateur 
photographer to give the professional touch 
to his slide presentation. A simple, cheap 
and effective design giving fully automatic 
slide changing with optional manual overide. 
For use with any slide projector fitted with a 
remote control socket. 


•A rf 

micRO music sen 

A touch operated music box using a microprocessor. From a total reper¬ 
toire of 24 tunes, it plays a selected bankof8tunes in rotation by automatic 
sequencing when operated. 

mORSE PRACTICE 
OSCILLATOR 


SimPLE SHORT UIRUE 
RECEIVER 

This t.r.f. type receiver is designed to combine both simplicity and good 
performance. Suitable for both Amateur Band and Broadcasting Band 
listening. Frequency coverage of 1-67 to 31-5MHz in three ranges with 
c.w. and s.s.b. as well as a.m. resolution. 
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By A. R. Winstanley 


mains On/Off Timer 


The timing period is given by the 
formula 

t=kXBXC 

where t is the delay (seconds) 

R is the external timing 
resistor (ohms) 

C is the external timing 
capacitor (Farads) 
and k is a multiplying constant. 

The constant, k, is determined by 
the value of a “calibration resistor.” 
With pins 11 and 12 of the i.c. linked, 
an internal 100 kilohm resistor is 
selected, and k = 2736. 

If pins 11 and 12 are linked by a 
50 kilohm resistor then the calibra¬ 
tion resistor is increased to 150 kil- 
ohms and ft=4095. If instead a 300 
kilohm resistor is connected between 
pin 12 and ground then k becomes 
7500, and in this mode the i.c. is able 
to produce its longest delay periods. 
If the internal resistor is used, this 
will give the best coefficient of 
temperature, but whatever method is 
chosen, the calibration resistor should 
not exceed 300 kilohms. 

When choosing values of R and C, 
the following limits apply: 


Perhaps one of the less pleasant 
* ways of starting a day is to be 
awoken to the nerve-shattering 
jangling of one very large and very 
loud alarm clock! There must be 
better ways of being roused from 
sleep, and this project would seem to 
make life a little easier in this 
respect. 


TIMED DELAYS 

The Mains On/Off Timer is a 
versatile unit which will generate 
timed delays of up to twelve hours in 
one-hour increments. Once this period 
is up the Timer will switch on or 
switch off any mains load connected 
to its output sockets, and this load 
can have a power rating of up to 1800 
watts; therefore the unit is suitable 
for driving many appliances. 

Thus by connecting a mains radio 
to the Timer and setting the appro¬ 
priate delay, one can be awoken to 
the more acceptable strains of Terry 
Wogan. 

The Timer utilises the Ferranti 
ZN1034 precision timer i.c. to produce 
very accurate timing periods using 
low value timing components when 
compared with typical component 
values used with, for example, the 
NE555 timer. 

Also, the ZN1034 is equally at home 
producing delays of one second or 
one week—-compare this with the 
maximum one hour delay generated 
by the 555. Indeed, by using two 
ZN1034 timers a delay of up to one 
year is attainable. 


THE TIMER I.C. 

The internal circuitry of the 
ZN1034E (the ‘E’ denotes a 14-pin 
d.i.l. package) is very simply illus¬ 
trated in Fig. 1. The i.c. features an 
on-chip oscillator and twelve-stage 
divider. The frequency of oscillation 
is determined by an external RC cir¬ 
cuit. When the oscillator has cycled 
4095 times the control logic switches 
over the complementary outputs at 
pins 2 and 3. 

The external RC circuit therefore 
determines the delay period which the 
i.c. will generate. The use of an oscil¬ 
lator and counter in this manner en¬ 
ables an RC circuit with a relatively 
low time constant to be utilised to 
deliver relatively long delays. 


5kfl < R < 5MO 
C > 3300pF 

The timing period commences when 
the device is triggered by grounding 
pin 1. Two complementary outputs 
are available at pins 2 and 3; pin 2 
(Q) is normally high and goes low 
during timing; the opposite is true of 
pin 3 (Q). 
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A typical “high” value would be 
about 3-5V and a “low” would be in 
the order of 0-3V. When either out¬ 
put is high, it can supply current of 
up to 25mA to the load connected to 
it; but when the output is low, if the 
load is biased correctly then current 
may sink into the output, and again 
this current must be limited to 
25mA. 


POWER REQUIREMENTS 

Concerning the power supply rails, 
the i.c. will operate directly from 
5V to 450V d.c. When used with a 
5V rail (as with ttl circuits) then 
pin 4 can be connected straight to 
+5V. Alternatively when used with 
a rail exceeding 5V, a series re¬ 
sistor must be connected between 
pins 4 and 5 and the positive rail. A 
5V shunt regulator on pin 5 takes 
care of the rest. 

The value of this series resistance 
is given by 

(V.-5) 

R.= - 

I 

where R is the resistor value (ohms) 
Vs is the supply rail voltage 

and I is the current flowing through 
the resistor, (amps) 

The current is 5mA plus any current 
drawn at the outputs. 

A switch-on reset is incorporated 
into the chip which resets the time 
delay if the supply is interrupted. 


OSCILLATOR FREQUENCY 

The actual precision oscillator can 
be observed in operation by placing 
a high-impedance frequency meter or 
cathode-ray oscilloscope on pin 13. 
The impedance must be at least ten 
times that of the timing resistor or 
the test instrument impedance may 
alter the RC constant. 

The actual delay period will be 
4095 X period of waveform measured 
on the ’scope. Measuring the oscilla¬ 
tor frequency in this way is often 
more desirable than having to wait a 
few hours to check the accuracy of 
the timer. A provision has been built 
into the Timer to allow measurement 
of the oscillator period with an oscil¬ 
loscope. 


CIRCUIT DESCRIPTION 

The complete circuit diagram of the 
Timer is shown in Fig. 2. Mains 
voltage is stepped down by T1 to 12V 
a.c. This is rectified by D1-D4, an en¬ 
capsulated bridge rectifier and 
smoothed by Cl to produce an un¬ 
regulated supply of some 17V d.c.; 
R1 is a series dropping resistor which 
permits the operation of IC1 from the 
17V supply. Capacitors C2, C3 and C4 
are used to decouple the supply rails 
and serve to reduce any spurious 
noise. 

The internal 100 kilohm calibration 
resistor is brought into circuit by the 
link between pins 11 and 12. Capaci¬ 
tor C5 is the timing capacitor and 


switch S3 is a 12-way rotary switch 
which selects the timing resistor. 
With S3 at position 1, a 390 kilohm 
resistor is selected as the timing 
resistor. The delay t is thus 
t =k X R X C 
= 2736 X 390kn X 3-3/xF 
=3521 seconds or about 
one hour (58 minutes) 

(Internal 100 kilohm calibration re¬ 
sistor selected, so k= 2736.) 

With S2 in position 2, two 390 
kilohm resistors are in circuit and the 
delay is about two hours, and so on. 
No preset has been included in the 
timing resistor chain which might 
allow exact trimming of the oscillator 
period to produce spot-on delays (e.g. 
exactly one hour). Such a preset 
would obviously be nearly impossible 
to set up unless an oscilloscope or 
frequency meter was available to 
help. In fact reasonable accuracy is 
obtained when a tantalum capacitor 
is used for C5. 

Socket SK3 is optional and permits 
the measurement of the basic oscilla¬ 
tor period with test equipment. With 
a 10 megohm c.r.o. and probe, this 
socket should be usable with the 
timer set for a delay of up to three 
hours. After this the scope impedance 
might cause false readings to be 
taken. 

The i.c. is triggered by grounding 
pin 1 via S2. The switch-on reset can 
be utilised to cut short the time delay 
if required: this can be done by 
temporarily interrupting the 17V 
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is required because the i.c. cannot 
possibly supply the 110mA or so re¬ 
quired by the relay. 

Switch S4 has been incorporated to 
allow a manual operation of the relay 
independently of the Timer which 
switches on the relay itself and 
illuminates D8 to indicate the manual 
function. 


I.C. OUTPUIT 

Both of the i.c. outputs are used. 
When the i.c. is not timing, then pin 
2 is high and pin 3 low. Therefore 
output current flows out of pin 2 and 
sinks into pin 3, illuminating D5 to 
indicate the timer has stopped. Light 
emitting diode D6 cannot illuminate 
because it is reverse-biased by about 
two volts. Resistor R15 limits the 
current flowing in the l.e.d. to less 
than 10mA—generally enough to 
cause an easily visible glow. 

Upon commencement of the timing 
period (IC1 being triggered by S2), 
pin 3 goes high and pin 2 low—D5 
must therefore extinguish and D6 
illuminates to indicate that the timer 
has started timing. Also, TR1 switches 
on with pin 3 going high. This com¬ 
pletes the circuit to RLA which now 
operates. Resistor R17 is a series 
dropping resistor and is neeessary to 


supply to the i.c. with a normally- 
closed switch. Instead, however, a re¬ 
set function was derived by ground¬ 
ing pins 4 and 5 with S2—this grounds 
the i.c. and resets it. Resistor R1 en¬ 
sures that there is no danger of short¬ 
ing out the supply, and R2 limits the 
peak current caused by C3 and C4 
discharging to 0V. 

By resetting the i.c. in this manner 
it was possible to incorporate the 
trigger (start) and reset functions 
into one switch. 


enable the 12V 110 ohm relay to be 
used with a 17V supply. A transistor 


RELAY 

The relay used in the prototype 
was an R.S. Open Type 348-835 which 
is equipped with a pair of 10A 250V 
a.c. changeover contacts. Socket SKI 
is connected to the mains through 
the normally-closed contacts. When 
the relay operates, these contacts 
open and switch off the load con¬ 
nected to SKI which switches on 
again when the Timer is reset or 
times out. 

The opposite is true of SK2. When 
the unit is timing, SK2 switches on 
and switches off when the unit times 
out. The use of these “complemen¬ 
tary” sockets means that any load 
can be turned on or turned off when 
the Timer has completed its cycle. 

In the final design, the relay con¬ 
tacts have been derated to 7-5A by 
means of FS1 so that neither the 
relay contacts or the mains inter¬ 
wiring can be operated at their abso¬ 
lute maximum ratings. Fuse FS2 pro¬ 
tects the transformer in case a fault 
should develop. 


HOW IT WORKS 


A precision timer i.c. forms the basis of this design. An external I 
RC network (/?i and Ct) alters the frequency of an internal oscillator. When f 
the oscilator has cycled 4095 times, the internal i.c. logic detects this and j 
causes a transistor to switch off, thereby removing power from the relay j 
coil and turning off the mains load. 

Two complementary outputs are available on the i.c., and both are I 
utilised to provide a visual indication by means of two l.e.d.s to signal 
whether the timer has "started” or "stopped.” 

The i.c. is both triggered and reset with one switch. Timing resistor 
R\ is varied in steps by means of a rotary switch to allow different delays 
to be obtained. The Timer generates delays of between 1 and 12 
hours, but in theory the i.c. can deliver delays of between about 15 micro- 
| seconds and about 3 weeks. 

The relay contacts switch the mains load off after the delay is up, but 
in this design by utilising both sets of changeover contacts, the load 
can be switched on or off after the delay. 
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CIRCUIT BOARD 

The circuit is built on a glass fibre 
printed circuit board for high reli¬ 
ability and strength. The foil layout 
and component overlay is shown 
actual size in Fig. 3. The prototype 
was made using etch-resistant trans¬ 
fers for the tracks and resist ink for 
the larger areas of copper foil. 

There are several points which 
must be observed when soldering the 
components to the p.c.b. Firstly make 
absolutely certain of the polarity of 
Cl. Also ensure the correct orienta¬ 
tion of D7. Finally, whilst an i.c. 
socket was not used on the prototype, 
it is recommended that one is used 
to prevent thermal damage to the 
rather expensive i.c. during soldering. 
Complete the p.c.b. in accordance with 
Fig. 3 and then move on to the case¬ 
work. 


COMPONENTS^?#: 


Resistors 
R1 1-2kO 

R2 ion 

R3-R14 390kO (12 off) 

R15 2200 

R16 6800 

R17 470 1W 

R18 1-5kO 

All 4W carbon ± 5% carbon except 


Capacitors 

Cl 1000/rF 25V p.c.b. elect. 
C2 0-1/iF polyester 
C3 35V tantalum 
QA 0-1/»F polyester 
C5 3-3/rF 35V tantalum 


R17 (1W) 


Semiconductors 

D1-D4 BY164 60V 1*4A bridge rectifier 

D5, 6, 8 TIL220 or similar l.e.d. with mounting clip (3 off) 

D7 1N4001 or similar silicon diode 

TR1 BFY52 silicon npn 

IC1 ZN1034E precision timer i.c. 14 pin d.i.l. 


T1 Mains primary/12V 500mA secondary transformer 

RLA 12V 110 ohm coil with two sets of changeover contacts rated at 
250V 10A 

51 d.p.d.t. 10A mains toggle 

52 s.p.d.t. miniature toggle, centre biased 

53 1-pole 12-way rotary switch 

54 d.p.d.t. miniature toggle 
SKI, SK2 13A 250V flat pin flush mains socket (2 off) 

SK3 See text page 19 

FS1 1A 20mm 

FS2 7-5A 1$ inch 

Chassis fuse holders for FS1 and FS2; case, Verobox 75-1412-K; glass fibre 
p.c.b.; 14 pin d.i.l. socket; control knob; 13A cable and plug; p.v.c. insulated 
interconnecting wire; 10A mains interconnecting wire; 10A connecting block; 
coloured caps for S2 an8 S4 (one red and one green); p.c.b. mounting pillars. 



CASE DETAILS 

The prototype was housed neany 
in a plastic Verobox type 75-1412K 
which has aluminium front and rear 
panels. The front panel should be 
drilled to take the three switches and 
three light-emitting diodes. Take care 
to ensure that the front panel is not 
scratched during this operation as 
this would greatly detract from its 
final appearance. 

Letter the front panel as necessary 
and give it several light coats of 
lacquer for protection. A solid 
machine-turned aluminium knob and 
two different-coloured end caps for 
the miniature toggle switches com¬ 
pletes the front panel and gives a very 
professional finish. 


REAR PANEL 

The rear panel must be punched or 
cut to take the two main sockets, 
mains cable inlet, and also SK3 if 
used. There will not be much room 
left on the rear fascia after the two 
mains sockets are in place, and so this 
stage of the construction needs to be 
planned with care. 

If flush-fitting sockets are used, 
then two large cut-outs will be re¬ 
quired; on the prototype this was 
very easily accomplished with a tank 
cutter and hand brace. Other methods 
include drilling a ring of holes, punch¬ 
ing out the centre and then filing till 
smooth. Fig. 3. Printed circuit board component layout and underside foil pattern (actual size). 
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The resulting large holes were 
then slightly modified with an Abrafile 
to take the shape oC the earth 
terminals of the mains sockets. 

It will be seen that as the mains 
inlet hole must be very near the right 
hand edge of the panel, then an 
adjacent hollow pillar moulded into 
the base needs to be trimmed right 
down to allow the mains cable to pass 
through unhindered. This pillar must 
be cut with a hacksaw, making quite 
sure that you don’t cut into the edge 
of the case itself. 

A hole (or two holes, depending on 
the type of socket used) will be re¬ 
quired for SK3, if used. If a BNC 
socket is used, as in the case of the 
prototype, then one hole only is 
needed, the OV connection being 
made through the earth. If, for 
example, two 4mm sockets are used 
then provision has been made on the 
p.c.b. for a OV connection to be ex¬ 
tended to one of the sockets. 

Fit the sockets to the rear panel 
and fit a grommet to the mains cable 
inlet hole. Letter SKI and SK2 “turn 
on” and “turn off” respectively. 


INTERNAL WIRING 

The dark grey chassis is drilled to 
take the p.c.b. mountings, two fuse- 
holders, transformer, terminal block, 
relay and mains cable clamp. The 
positioning of these holes should be 
carefully marked out so that the holes 
do not foul with the pre-moulded 
pillars in the base. The mains cable 
clamp is a nylon “P” clip which pre¬ 
vents the cable from being pulled out. 

There is quite a lot of interwiring 
to be carried out but if Fig. 4 is fol¬ 
lowed carefully then no problems 
should arise. 

All mains-voltage joints must be 
neatly soldered and insulated with 
p.v.c. sleeving, and all of this wiring 
is carried out with 10A (or greater) 
mains cable coloured blue, brown or 
green/yellow to coincide with the 
standard mains colour code. The 
transformer and FS2 can, however, 
be wired with normal 6A mains 
cable. The mains inlet must be rated 
at 13A. All other wiring can be 
carried out with lightweight hook-up 
wire, preferably stranded. 

The relay connections shown in the 
diagram are for the specified relay 
only, and may differ if other makes 
of open relay are used. 


EARTHING 

Concerning the earthing arrange¬ 
ments, the front panel must be 
earthed using a very large earthing 
tag placed under one of the miniature 
toggle switches. An alternative here 
would be to solder the earth wire 
directly to the metal body of one of 
the switches. The rear panel is earthed 


with a 4BA solder tag under one of 
the mains socket mounting bolts. The 
OV line of the p.c.b., and the trans¬ 
former mounting bracket, are earthed 
in a similar fashion. 

The wiring can be tidied up using 
nylon ties. The wires are arranged 
into looms, the tie is threaded around 
the loom and pulled tight. The excess 
is then snipped off. When forming the 
looms, keep mains cables away from 
low voltage wiring. 


CHECKING AND SETTING UP 

With all of the wiring completed, 
check carefully all aspects of your 
work. Check the p.c.b. for errors like 
reversed components or dry joints, 
etc. Recheck the mains wiring for 
quality and make sure that this is in 
order. Check the polarities of the 
l.e.d.s are correct. 

If a multimeter is available, select 
a low ohms range and test for a low 
resistance between the earth pin of 
the mains plug and the front and 
rear panels. Test for infinite resist¬ 
ances between the earth pin and live 
and neutral pins of the plug. 

If you are satisfied, fix down the 
top cover of the case, plug in and 
switch on. The stop l.e.d. should be 
alight. Move SI to start and allow it 
to return to centre off. The stop 
indicator should extinguish and the 
start l.e.d. glow. The relay should 
also be heard switching in. Reset the 
timer at SI and the relay should 
click out and the l.e.d.s switch over 
again. 

Check now that the manual switch 
operates the relay and manual l.e.d. 
when moved down. Set the knob for 
a one hour delay and start the timer; 
check that roughly a one hour delay 
is achieved. This last test will give a 
good indication of the accuracy to be 
expected with other delay settings. 
The prototype gave exactly 58 minutes 
delay on a one hour setting—this is 


exactly the period calculated with 
the formula given earlier. 

If a c.r.o. is available, then the basic 
oscillator period can be measured (up 
to a maximum three hour dqlayj'and 
the expected time delay computed 
with the formula given previously. 

If everything seems in order then 
try the timer on a very long delay 
setting to confirm its accuracy. Here 
again the prototype was less than ten 
minutes out on an eleven-hour setting. 


USING THE TIMER 

Someone will possibly want to use 
a cassette recorder with the device. 
This is in order provided that the 
cassette recorder is not allowed some¬ 
how to remain for long periods in the 
“play” position with the power re¬ 
moved. Otherwise the rubber pinch- 
wheel may possibly become physically 
distorted if it is kept “pinching” the 
tape against the capstan spindle for 
too long. 

The timer can quite successfully be 
used with “auto stop” recorders to 
turn the power off altogether after 
the tape mechanism has stopped 
automatically at the end of a tape. 

Finally it was discovered that in 
spite of the decoupling incorporated 
in the circuit, spurious noise 
generated by other appliances sharing 
the same socket being switched on 
and off sometimes reset the Timer. 
The Timer will not however start 
timing when a transient appears on 
the line. 

The only way round this it seems 
is to use the timer and nothing else 
off one mains outlet, or plug into 
a suitable mains “suppression unit”. 
It can be noted that the timer is not 
susceptible to transients generated by 
appliances in other parts of the 
building, and it is in order to share 
a mains wall socket with loads that 
are always on all of the time, like 
digital clocks, for example. tf 
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This third part of the series deals 
* with the receiver, its construction 
and the tuning-up procedure. 

This receiver is as sensitive as most 
commercial receivers and is capable 
of working in the 25kHz spaced split 
frequencies provided reasonable care 
is taken to ensure that the adjacent 
channel transmitter is not nearer to 
the model than the control trans¬ 
mitter. 

The receiver is housed in a small 
plastics case. External connections to 
the servos and the battery are made 
either by floating connectors attached 
to the ends of flexible leads, or via 
a connector block mounted directly on 
the p.c.b. 


FLEXIBILITY 

Any number of channels from one 
to seven may be used, the only dif¬ 
ference being in the number of leads 
brought out. Individual sockets may 
be used for each channel if so re¬ 
quired, or a mixture of single sockets 
and blocks as shown in the diagrams. 

Any servo may be plugged into any 
receiver output channel provided that 
particular channel has a control stick 
on the transmitter. It is not neces¬ 
sary to use the control channels in 
any set order and the servos should 
be plugged into the channels required. 


Once again i.c.s are used where 
advantageous, such as in the r.f. 
amplifier / oscillator stages and the 
decoder. This also helps to reduce 
constructional errors in these areas. 


RECEIVER IN OUTLINE 

A typical 27MHz receiver is shown 
in block diagram form in Fig. 3.1. 

The transmitter signal is received 
by the aerial and passed on to a tuned 
circuit which has a high impedance 
to 27MHz signals but has a low im¬ 
pedance to signals of other frequen¬ 
cies. This ensures that a maximum 
27MHz signal is passed to the radio 
frequency (r.f.) stage for amplifica¬ 
tion. 

The crystal oscillator, which is 
usually of the -third overtone type, 
runs at a frequency of 455kHz less 
than that of the transmitted signal. 

When the oscillator signal and the 
output of the r.f. stage are fed into 
the mixer stage, the sum and dif¬ 
ference frequencies of the two input 
signals are available at the output 
of the mixer. The output of the mixer 
is fed into a tuned amplifier which is 
tuned to 455kHz thus ensuring that 
only the signals spaced 455kHz away 
from the crystal oscillator frequency 
are amplified. This stage is called the 
intermediate frequency amplifier (i.f.). 


The i.f. amplifier output is then fed 
into a detector stage which effectively 
removes the 455kHz signal and leaves 
only the modulation, the modulation 
in this case being the pulses necessary 
to drive the decoder circuitry which 
in turn drives the servos. 

It can be seen that the first three 
stages of the block diagram Fig. 3.1 
are contained in one integrated circuit 
IC1. This i.c. gives a reliable mixer 
stage which is necessary if repeat¬ 
ability of performance is to be ob¬ 
tained amongst receivers built by 
different constructors. 

A conventional i.f. amplifier using 
transistors and transformers is used, 
this then feeds a transistor detector. 
It was considered whether to use 
ceramic filters to obtain a better 
selectivity, but suitable filters cost a 
few pounds and were not generally 
available, hence the choice of stan¬ 
dard circuitry. 

The rest of the receiver consists of 
the pulse amplifier, sync pulse detec¬ 
tor stage and the decade counter de¬ 
coder IC2 which decodes the pulses 
suitably for driving the servos. 


CIRCUIT DESCRIPTION 

In the full circuit diagram (Fig. 3.2) 
it can be seen that the aerial is con¬ 
nected to the primary of a double- 
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tuned r.f. circuit comprising induc¬ 
tance LI and capacitor C2. A small 
capacitor €3 couples the primary 
tuned circuit to the resonant secon¬ 
dary circuit L2, C4. These two tuned 
circuits form a highly selective tuned 
input stage. 

Impedance matching into the r.f. 
stage of IC1 is achieved by using the 
secondary of L2. 

RJr AMPUFIER, OSCILLATOR, MiXER 


The crystal oscillator discrete com¬ 
ponents are the crystal X2 and three 
capacitors, C7, C8, 09; the remainder 
of the oscillator circuit being in IC1 
itself. 

MIXER STAGE 

The r.f. stage output and the oscil¬ 
lator output are mixed internally, the 
output of the mixer stage (pin 2) 


being fed into the primary of the first 
i.f. transformer T1 which is tuned to 
the difference frequency of 455kHz 
by its internal capacitor and adjust¬ 
able ferrite potcore. The output of the 
untuned secondary drives the first i.f. 
amplifier TR1, the collector currents 
of TR1 and TR2 being determined by 
the emitter resistors and the base 
voltages. 


i.E AMPLIFIER 


ft 






-VA—i—AAAr 
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m 

M 


R.FAMP IC1S042P 

[ OSCILLATOR | 
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* EXTERNAL CONNECTION 


Fig. 3.2. Circuit of the EE Radio Control System Receiver. 
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Fig. 3.3. Waveforms at various points in the receiver. 


The second i.f. transformer T2 
couples the signal into the second i.f. 
amplifier TR2 which in turn feeds i.f. 
transformer T3. 

The secondary of T3 is connected 
between a forward biased diode D2 
and the base of detector transistor 
TR3. The forward voltage of 0-5V 
across D2 is insufficient to turn on 
TR3 which needs approximately 0-65V 
base voltage for this purpose. It can 
be seen therefore if the secondary of 
T3 supplies a 300mV peak-to-peak i.f. 
signal, the positive peaks will add to 
the 0-5V thus supplying the base 
voltage needed and so turn on TR3. 

The larger the signal, the larger 
the voltage swing at TR3 collector 
until the maximum swing of (supply 
voltage—0-4V) is reached. Smooth¬ 
ing capacitor Cl 2 has the effect of 
changing the 455kHz peaks into a 
mean d.c. voltage whose d.c. level 
varies with signal strength, the larger 
the signal the lower the d.c. voltage 
at TR3 collector. 

When a 200/<sec “interruption” in 
signal occurs (which constitute® a 
channel gap from the transmitter), 
TR3 has insufficient base voltage and 
turns off, capacitor Cl 2 charging 
swiftly up to positive rail via R6. 
When the signal resumes, TR3 turns 
on again discharging C12 and the 
“interruption” becomes a “pulse”. In 
this way the transmitted pulses are 
reconstituted at TR3 collector. 


tage at TR3 collector drops with large 
signals thus decreasing the base vol¬ 
tages of TR1, TR2, hence their gain. 

The signal from TR3 collector is 
fed via Cl 3 to the pulse amplifier 
TR4 which has no bias and hence 
requires 0-6V pulse to trigger it thus 
giving a measure of noise immunity. 
The output at TR4 collector is ap¬ 
proximately a 4-5V peak-to-peak sig¬ 
nal and is used to “clock” the decoder 


IC2. 


AUTOMATIC GAIN CONTROL 

Since the d.c. level at TR3 collector 
is dependent upon signal strength, it 
is fed via R8 to the bases of the two 
i.f. amplifier transistors TR1, TR2, 
the pulse interruptions in signal be¬ 
ing “smoothed out” by capacitor CIO. 
In this way the gain of the i.f. ampli¬ 
fier is controlled by the incoming sig¬ 
nal strength, since the mean d.c. vol¬ 


DECADE COUNTER AND 
DECODER 

The decoder 102 is a cmos five- 
stage Johnson decade counter with 
built-in code converter. The ten de¬ 
coded outputs, of which only seven 


are used, are normally low and only 
go high at their appropriate decimal 
time period. The output changes 
occur on the positive-going edge of 
the clock pulse and the outputs ap¬ 
pear in rotation as shown in the 
waveform diagram, Fig. 3.3. 

The sequence of events is therefore 
as follows: 

Assuming sync pulse time, TR6 
collector is high thus resetting IC2. 
The negative-going edge of the first 
clock pulse takes TR6 collector low 
thus removing the reset from IC2. 

When the positive edge of the first 
pulse occurs, output 1 of IC2 goes 
high and remains high until the posi¬ 
tive edge of the second block pulse, 
whereupon output 1 returns to the 
low state and output 2 goes high. This 
remains high until the positive edge 
of the third clock pulse when output 
2 returns low and output 3 goes high. 

This sequence carries on for each 
clock pulse up to 7 when the sync 
pulse occurs and resets IC2. All the 
outputs are set low again ready for 
the next pulse train. 

Hence it can be seen each output 
goes high for the period between two 
adjacent clock pulses thus reconsti¬ 
tuting the original pulse from the 
transmitter for that particular chan- 




nel. 


DETECTION OF SYNC PULSE 

In order that “Channel 1” always 
appears at the same output pin of 
IC2 it is necessary to detect the end 
of a block of pulses and reset the 
counter IC2. It is for this purpose 
that the sync pulse was inserted into 
the pulse train and this is now de¬ 
tected by D3, Rlil, C15. 

Under no-signal conditions the col¬ 
lector of TR4 is high and hence C15 
charges up via Rill. When the pulses 
appear, C15 is discharged to approxi¬ 
mately 0-7V via D3, TR4. 

The time constant of C15, Rll is 
such that C15 cannot recharge be¬ 
tween channel pulses, but only in the 
sync pulse period which is relatively 
long. The voltage across C15 is there¬ 
fore fed into a level detector TR5, 
TR6 which has a high output when 
C15 is charged up and vice versa. 
Hence under no-signal conditions, or 
during sync pulse, C15 is charged up 
and TR6 collector is high thus reset¬ 
ting the decoder IC2 ready for the 
next pulse train. 



The receiver is built on a small 
printed circuit board, Fig. 3.4. Loca¬ 
tion of components is given in Fig. 3.5. 

As with the transmitter, the impor¬ 
tance of using a good soldering iron 
with a small bit must be stressed. 

Good joints are most essential here 
as it is the receiver that will be tak¬ 
ing all the knocks and bumps in your 
model, so any dry and loose joints 
will be a hazard to its survival. A 
skilled and practised hand in solder¬ 
ing miniature components is de¬ 
manded. This is NOT a task for a 
novice to undertake. 


CIRCUIT BOARD 

Construction is started with the 
insertion on to the p.c.b. (plain side) 
of wire links. 

“Link “A” goes from IC2 pin 6 to 
“Channel 7” pad. 

Link “B” goes from IC2 pin 12 to 
position shown. This is for an optional 
“fail-safe” facility, to be described 
later. 

The r.f. tuned circuits can now be 
inserted, then the i.f. cans making 
sure in the case of the latter that 
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EE RADIO 
CONTROL 
RECEIVER 


COMPONENTS 

RECEIVER 

Resistors 

ri ioon 
R2 ioon 

R3 1200 
R4 ioon 
R5 12kO 
R6 IkO 
R7 2-2kQ 
R8 220kO 
R9 47kO page 19 

RIO 4-7kO 
R11 68kO 
R12 10kO 
R13 1-2kO 
R14 10kO 

All iW carbon ± 5% 

Capacitors 

Cl lOpF ceramic plate 
C2 47pF ceramic plate 
C3 2-2pF ceramic plate 
C4 47pF ceramic plate 
C5 47/iF tantalum bead 6-3V 
C6 47nF ceramic drsc 12V 
C7 lOpF ceramic plate 
C8 33pF ceramic plate 
C9 lOpF ceramic plate 
CIO 2-2/xF tantalum bead 35V 
Cl 1 47/<F tantalum bead 6-3V 
Cl2 47nF ceramic disc 12V 
Cl3 2-2/iF tantalum bead 35V 
C14 47nF ceramic disc 12V 
Cl5 0-47/iF tantalum bead 35V 
Cl6 47/xF tantalum bead 6-3V 

Semiconductors 
TRI-6 2N4124 npn silicon (6 off) 

D1 BZY88C3V9 Zener diode 3-9V 
D2, 3 1N4148 silicon diode (2 off) 

IC1 . S042P R.F. amplifier, tuner 4 
oscillator (Siemens) 

IC2 CD4017 cmos decade counter 

Inductors 

LI, 2 Tuned r.f. coil Toko 113CN- 
2K159 (2 off) 

T1 i.f. transformer, yellow Toko 
4827 

T2 i.f. transformer, white Toko L238 
T3 i.f. transformer, black Toko 4828 

Miscellaneous 
Receiver case (SLM) 
i inch grommets (3 off) 

Printed circuit board. 

Connectors—as required, see text (SLM) 
Connecting wire (10 strand), various 
colours. Heat shrinkable plastic tubing. 
Nicad battery box, 4 x HP7, (SLM) 

SI Noble slide switch d.p.d.t., with box 
(SLM) 

SKI crystal socket, low profile (SLM) 
X2 Crystal (see Part 2) 




Fig. 3.5. Top view of the printed circuit board with all components in situ. The 
pattern on the other side of the board is shown in grey to assist when fitting com¬ 
ponents. Note the two links "A” and “B” which must be fitted before any components 
are mounted. T.P.1 and T.P.2 are "tuning points"—for connection of multimeter. 



I 


Everyday Electronics, January 1980 


37 






































they are inserted in the correct place 
(identified by their coloured tuning 
core). 

The integrated circuits IC1 and IC2 
are inserted next. Take care with 
IC2 as this is one of those cmos 
devices. If in doubt follow the precau¬ 
tions suggested in the transmitter 
construction section. 

The order of placement for the re¬ 
maining components is not critical, 
however a suggestion is to insert the 
physically smaller components first. 
Make sure that the diodes, tantalum 
capacitors and the transistors are all 
inserted the correct way round. 

The uppermost leads of R5 and R7 
should be bent to form tuning points. 

When mounting the crystal socket 
take care no solder gets down the 
leads as this will ruin it. 


PLUGS AND SOCKETS 

The choice of plugs and sockets for 
connecting between the receiver and 
servos is left entirely to the construc¬ 
tor as it is dependent upon whether 
it is to be compatible with parts of 
an existing system. In the case of 
the “first time” constructor then Figs. 
3-7 and 3-8 show how to connect to 
the connector block, in this case the 
SLM 7-way 3-pin type. 

This block can be used either as a 
floating connector on the end of 
flexible leads, or mounted directly on 
to the p.c.b. 

The writer’s preference is to use 
floating connectors rather than a 
p.c.b.-mounted block connector, since 
as the receiver is invariably wrapped 
in sponge rubber the servos may be 
plugged or changed in at will without 
disturbing it. Hence a suggested wir¬ 
ing scheme if more than four chan¬ 
nels are required could be as follows: 

A single 3-pin socket on a flying 
lead is used for the first channel 
since this is invariably the aerilon 
channel and the servo is mounted in 
the wing of the plane. The remaining 
channels are wired to the connector 
block as shown, the battery supply 
feeding into the plug on the block. 
When ordering the connector block 
specify 7-way block and cover (6 
sockets plus 1 plug). 

The power pins on the blocks are 
wired in parallel as shown. Two or 
three strands from the hook-iip wire 
are twisted together and tinned. The 
wire is then wound round the pins 
and soldered. 

After all the leads are connected, 
check them very carefully. Then cover 
the back of the block and the joints 
with 5-minute epoxy and slip the 
cover on to the back of the block. 
The epoxy when set fixes the pins 
and wires into a solid block and pre¬ 
vents any single connector from pull¬ 
ing out of the block. 


AERIAL 

The aerial should be a 30-inch 
length of light flexible cable similar 
to that used for the leads. 


FINAL EXAMINATION 

When all the wiring is completed 
(including the servo leads), the bot¬ 
tom of the board should be cleaned 
to remove any flux. The board should 
be scrutinised for any solder bridges 
between tracks and these removed. 

Another trick is to file the heads off 
all the joints and then clean the 
board again. This usually shows up 
any dry joints since these cannot be 
tolerated. Think of the model and 
your time mending it!! See Fig. 3.6. 


CHECKING AND TUNING-UP 


Measure the resistance between the 
battery supply leads with a multi¬ 
meter on the ohms range. It should 
read approximately lkohm with the 
leads one way round and lOOohm the 
other way round. If much less check 
for shorts on the back of the p.c.b. 
and check parts placement. 

If the measurements prove correct 
then connect the correct way round 
to a 4-8V supply and the following 
measurements should be checked with 
reference to the “O” volts ( — ve) rail. 
Measurements should be done under 
no-signal conditions, that is with the 
transmitter switched off. 

1. Pin 2 IC1 approx. +4 -5V 

2. Emitter voltages 
of TR1, TR2 
measured at top 

of R3 and R4 approx.+0-25V 


3. Can of i.f. 

transformer T3 approx. +3-9V 

4. Collectors of 

TR1,TR2 approx. +3-9V 


5. A.G.C. supply 
voltage (top of 
R8/collector of 


TR3) 4-5V 

6. Base of TR3 0-6V 

7. Collector TR4 4 -8V 

8. Collector TR5 . 1-3V 

9. Collector TR6 4-8V 


Should any of the above measure¬ 
ments be incorrect then check the 
placement of the components asso¬ 
ciated with them. 

If the measurements are correct, 
then plug in the matching crystal into 
the socket SKI. Place the transmitter, 
less aerial, very close to the receiver. 

Connect a multimeter (of 5kohm/ 
volt a.c. minimum) on the lowest a.c. 
voltage range nearest IV between the 
tops of resistors R7 and R5 (T.P.l and 
T.P.2). 

Switch on transmitter. If the re¬ 
ceiver is anywhere near in tune the 
meter will start to indicate. Make sure 
the receiver aerial is clear of any 


metal work, etc. 

Adjust the i.f. transformers Tl, T2 
and T3 for maximum voltage deflec¬ 
tion then LI and L2, gradually mov¬ 
ing the transmitter further away to 
keep the meter reading below 0-5V 
(as this is the maximum deflection 
obtainable). 

Each time the reading approaches 
0-5V, progressively move the trans¬ 
mitter further and further away 
adjusting LI, L2 and Tl, T2 and T3 
to peak the reading. The meter may 
well be 10 to 15 feet away at this 
stage. 

The receiver should now be in tune. 

If a servo is available, plug it into 
channel 1 lead, which should be the 
aileron, and move the transmitter 
stick to get a servo movement. Typi¬ 
cal range with one servo and with no 
aerial on the transmitter should be 
about 15 to 20 feet. If no servos are 
available then this test will have to 
await next month’s issue when the 
servos will be described. 


ALTERNATIVE TUNING 
METHODS 

Two other tuning techniques are 
available, the first being to connect a 
crystal earphone between T.P.l and 
T.P.2 where the tone of the pulse 
train can be heard. The same tuning 
sequence is used to peak the tone to 
its maximum loudness and clarity. 

The other technique is to connect 
an oscilloscope to the test point T.P.l 
and T.P.2 and tune-up watching the 
waveform. R7 should be increased to 
lOkohm in this case. The waveforms 
are as in Fig. 3.3. 

FITTING IN CASE 

Depending on whether a p.c. block 
or flying leads are used, the appro¬ 
priate holes should be cut in the lid 
of the receiver case with a modeller’s 
knife or file. 

The receiver aerial exits from the 
case via a small hole and the aerial 
wire should be knotted on the inside 
so that no strain is applied to the 
connection on the p.c.b. if the aerial 
is tugged. 

The p.c.b. assembly should be fitted 
into the box base and a piece of 
sponge rubber (about ‘ 4 inch thick) 
cut such that when put on top of the 
receiver, the crystal socket SKI is un¬ 
covered (as is the connector block, if 
used). This sponge rubber prevents 
the receiver rattling about in the case 
and also stops the board lifting when 
the crystal is removed. The receiver 
case top should then be fitted and the 
whole sealed with tape. The receiver 
is now completed. 

BATTERY ASSEMBLY 

Fit four Nicad cells into that half 
of the Nicad holder with the hole in 
the end. See Fig. 3,11. 
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Fig. 3.7. The receiver wired for seven channels, using 
floating connectors. The slide switch SI and the Nicad 
battery box are also shown. 


EE RADIO 
CONTROL 
RECEIVER 



Fig. 3.8. The receiver wired for seven channels using 7-way 
connector block mounted directly on p.c.b. External connections 
are via one socket and six plugs. 


Fig. 3.9. The receiver wired for three channels 
using single sockets. 



Fig. 3.10 (left). Wiring of 
single plugs and sockets 
and fitting of shrinkable 
plastic sleeves. Apply heat 
(e.g. from hair drier) and 
sleeves will shrink to half 
original diameter, thus secur¬ 
ing the lead connections. 




SEAL WITH TAPE' 

Fig. 3.12. Receiver case showing cut-outs required and sponge rubber pad. 


cells and their installation withii 
the battery box. 
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Wire the exposed ends of the cells 
as shown at “A”. Fit other end of 
holder over this wired end, invert box 
and remove top cap. Wire this end 
now as “B”’ taking care to fit the bat¬ 
tery supply wires through the grom¬ 
met and the top before connecting to 
the cells. Finally screw the two halves 
of the Nicad box together. 


INSTALLATION IN A MODEL 

Arrangement of the equipment in 
a model is usually shown on the 
model plans. If such information is 
not available, it is suggested that a 
book on the particular line of model¬ 
ling in question should be purchased. 


These specialist publications give a 
lot of useful advice based on experi¬ 
ence. In a plane for instance, a typi¬ 
cal installation is as shown in Fig. 3.13. 

Note the battery is installed at the 
front so that in the event of a crash 
the battery does not rush forward and 
batter the receiver to certain death. 

The battery and receiver should be 
well packed in foam rubber. The 
servos can either be mounted on com¬ 
mercially available servo trays (which 
even hold the on/off switch), mounted 
on bearers via woodscrews and the 
mounting grommets supplied with 
each servo, or just fixed inside the 
model using double-sided adhesive 
tape. 


TRANSMITTER 

The transmitter circuit diagram Fig. 

1-3 should be amended as follows: 

(i) To conform with Fig. 2.6 and 
conventional numbering of DIN 
sockets, renumber SK2 pins as 
shown below 

(ii) Add letter code to S2 contacts. 
(Second pole is not used, but 
slider contact (e) provides 
anchor point—as in Fig. 2.6.) 


SK2 



In the case of a boat it is best to 
waterproof all the equipment where 
possible. This can be easily achieved 
by putting the receiver battery, re¬ 
ceiver and servos inside a plastic 
sandwich box. It is advisable to mount 
the speed controller and changeover 
relay near to the motor in order to 
cut down any voltage loss which can 
occur with today’s powerful electric 
motors. 

Next Month: Servos and speed con¬ 
troller. 


JACK PLUG & FAMILY... 
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Electronics was introduced into Queens- 
bury School curriculum in September 1974 
and then, shortly afterwards, the subject 
of Design Technology. Both of these sub¬ 
jects are taught within the Craft, Design 
and Technology department, under the 
title of Design Technology, and satisfy 
the School’s desire to provide a link be¬ 
tween Mathematics/Science and Craft. 

Pupils who study Design Technology 
find they are able to build the and, not 
and or gates which they encounter in 
Computer Studies. Likewise, the very 
elementary electronics knowledge the 
pupils obtain in Physics is extended both 


in theory and practice during Design 
Technology lessons. 

Exams 

The public examinations taken by pupils, 
having completed the two year Technology 
course, are C.S.E. Electronics and, either 
C.S.E. or ‘O' level Technology. Within the 
next two years it is hoped to have sixth 
formers studying at ‘A’ level. 

Electronic components are, of course, 
expensive and the constructional projects 
undertaken by the pupils, in the main, 
employ discrete components as many of 
the integrated circuits available are far 
too expensive for school use. However, 


the 741 op. amp and T.T. Logic (TTL), in 
the 7400 series, are used extensively 
because these are extremely useful and 
also inexpensive. 

Projects 

Recently, they have been experimenting 
with the ZN414 integrated circuit radio 
"chip” and this may become the basis of a 
standard receiver for the pupils. Several 
simple circuits are used as an introduction 
to the world of electronics such as, a single 
transistor radio receiver, a moisture detec¬ 
tor, a light operated switch and an ele¬ 
mentary metal detector. These are projects 
which ideally suit the inexperienced con¬ 
structor. The more advanced pupils have 
in the past constructed a manual telephone 
exchange, a digital clock, a logic tutor box 
and a differential amplifier which is used 
to demonstrate electrocardiograph tech¬ 
niques. 

Work now in progress includes a full- 
adder demonstration unit using TTL and a 
model high-speed commuter train driven 
by an air-screw. This particular project 
will have circuitry to start, stop and reverse 
the vehicle at pre-determined points along 
the track. 

Identi-light 

One pupil is investigating the possibility 
of identifying people using a light detector 
which could be employed in police work or 
in hospitals. His theory is that different 
features reflect varying amounts of light 
and by scanning the face with a. light 
measuring device an electrical output can 
be obtained which can be stored in many 
ways. 

With the assistance of the Computer 
Studies department, he will write a BASIC 
program to store his data in the computer 
and also carry out a comparison check 
against previously stored data. 

Careers 

The projects vary in their complexity but 
it is hoped that all the pupils gain some 
insight into the ever-expanding fields of 
electronics. Having experienced the various 
courses offered through the School curricu¬ 
lum they are better able to choose the 
career that is suited to their ability. 

It is not the intention to produce complete 
electronic engineers within the school 
system but to enable the pupils to make the 
correct choice of career and thence go on 
to higher education. Should they find in 
later years they require to cross over into 
another field then with a good background 
of Mathematics, Science, English and an 
appreciation of Technology the transition 
would be that much easier. 



A fifth year pupil taking voltage measurements on the circuit board 
of his Metal Detector. 


A sixth former checking the frequency response of his Mullard 
10W Amplifier. 













Memory Lane 

This being the festive season my indul- 
ent Editor kindly allows me to wander 
own memory lane and rattle a few old 
skeletons, In the past I have related 
Incidents In my life that I thought were 
Interesting or amusing without any par¬ 
ticular regard to chronological order. This 
year I thought I would go back in time to 
my earliest recollections, to see at what 
point I became entangled in electronics. 

It all began when I was about flveandwas 
given for my birthday one of those lovely 
old torches. Perhaps you know the ones. 
They have a huge bulbous lens and take 
the Ever Ready 1289 battery. Perhaps 
they are still around, the batteries are still 
on sale. 

Its amazing after all these years, I think 
Lawrence of Arabia said the streets of 
Mecca were lit by electricity while we were 
still wearing woad. I expect the Arabs 
used 1289 batteriesl 

Shock Treatment 

Where was I? Oh yes the large torch. 
Like all small boys I soon reduced it to its 
component parts and found I could do 
things with the battery and bulb on their 
own. I put the bulb in a small aspirin bottle 
hung It over my bed and wired It up to the 
battery under by pillow. 

So far so good, but I quickly learned 
that small batteries are soon exhausted, 
and that led to my next experiment, a more 
disastrous one. Having decided the battery 
was dead because there was no electricity 
in It, where should I get some more? Why 
of course in the light socket. I promptly 
removed the bulb and placed the battery 
contacts on the studs. The result was a 
violent flash and new fuses required all 
found. 


Moving on a year or two I made the 
interesting discovery that if two pieces of 
wire were connected to a battery and 
joined by a short length of very thin wire 
it would soon get red hot. The thin wire 
was placed In the hole In the end of a 
cotton reel while the hole was filled with 
gunpowder. 

The idea was undoubtedly to explode it 
from a safe distance. Unfortunately while 
I was busy stuffing the gunpowder into 
the hole the two wires some-how con¬ 
trived to make contact with the battery 
and caused the loss of my eyebrows, the 
first of many times it was to happen in 
my chequered career. 


Crystal Clear 

It was shortly after that, that crystal 
sets began claiming my attention. My 
father brought home a most exquisitely 
made Marconi set, Rather like a small 
black attache case with two plated knobs 
at either side which slid in and out for 
tuning. 

Inside the lid was a panel with switching 
arrangements for different lengths of 
aerial and for changing from galena 
crystal to carborundum. The wiring inside 
was fantastic, all 16 gauge square sections 
and every bend an exact right angle. Alas 
it was several years before they dis¬ 
covered that r.f. currents dislike going 
round sharp corners and tend to fly off at 
a tangent. My father was delighted with it 
and told my brother and I that "Gamages 
are selling them off for ten bob (50p) and 
they originally cost fourteen pounds". 
Even so, we found a simple set using a 
variometer worked much better. 

We then made the amazing discovery 
that the higher the aerial the louder the 
sound. Each week we would buy a length 


of bamboo pole and push it up another 
ten feet. The trouble was that each exten¬ 
sion had to be thinner than the last until 
ultimately they were so thin and bent so 
much that the height advantage was lost. 

We made another useful discovery at 
this time. We found we could run three 
pairs of earphones from the same set. My 
father had one pair in the living room and 
my brother and I each had one by the bed. 

We found that to communicate with 
our parents, we could take off the ear¬ 
phones and talk into them instead of 
bawling at the top of our voices. This did 
have its drawbacks. According to my 
father, I cannot guarantee the veracity of 
the story, he said he was listening to the 
news which went as follows "Last night 
Queen Mary was seen going out with 
Dad I" The last word being supplied by 
one of his erring children probably want¬ 
ing a glass of water. Mind you I have 
always regarded this story as highly 
suspectl 

Enter the Valve 

I had now reached the ripe old age of 
eleven and was staying in the house of a 
gentleman who owned a valve set. These 
had to be seen to be believed. Each valve 
was turned on slowly by a rheostat, to-day 
we would call it a variable resistor, ana 
you really could read a newspaper from 
the light they gave out. 

Masses of wires led to an h.t. battery 
that weighed half a hundredweight, an 
accumulator fit for a car, and a grid bias 
battery about a yard long. An enormous 
coil and slider at the top of the set and 
two swinging coils on the side, plus a 
fearsome array of dials and knobs com¬ 
pleted the receiver, and crowning all this 
mammouth out-fit a tiny little horn speaker 
made by someone called "Brown". 

We would all gather round it expectantly 
and after sundry howls and noises remin¬ 
iscent of a cat having its tail trodden on, 
with any luck a squeaky voice would come 
out of the horn. "This is 2LQ London 
calling in the British Isles, tonight ladies 
and gentlemen we have for your enter¬ 
tainment that well known comedian 
Leonard Henry". I wonder how many of 
my readers remember this or similar 
announcements. 

Say what you will, it was great fun. We 
were all enthusiastic because we felt we 
were in at the beginning of a great achieve¬ 
ment, and I am delighted to say, those of 
us in Electronics, to-day, are experiencing 
the same feelings all over again. 
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Everyday News 


A MICRO LASHING FOR INDUSTRY 


Judging from the many stories published in these pages over the last year, we find it hard to believe a statement 
and report from the Minister of State for Industry that less than a third of Britain’s top 1,000 companies are 
applying microelectronics in their business. 

This is the finding of a MORI survey conducted for the Department of Industry and revealed recently by Lord 
Trenchard, Minister of State for Industry. 


Brief extracts of a speech 
he made at a recent London 
seminar on “Technology 
and Organised Labour” are 
given below: 

“The lack of British 
microelectronic applications 
is reinforcing the huge pro¬ 
ductivity gap between the 
UK and our major com¬ 
petitors and provides an 
explanation as to why UK 
unit labour costs are so high 
while our wage levels 
remains so low.” 

“In 1978-79 unit labour 


costs were increasing at a 
rate of 10 per cent in the 
UK, twice as fast as in the 
USA and almost five times 
as fast as in Germany. 
Japanese unit labour costs 
were actually declining at 
over 3 per cent.” 


Viewdata Boost 

A promise to build thousands 
a month of viewdata TVs 
during 1980 has been made 
by ITT and they will be able 
to receive the Post Office 
Prestel Service. 

This will go a long way 
towards remedying Post 
Office complaints that 
Britain’s TV industry has 
been producing too few sets, 
therefore retarding wider 
useage of Prestel. ITT fore¬ 
cast that by 1985 there will 
be over a million business 
users of Prestel and 600,000 
domestic users. 


GOLDEN AGE 


This year's President of the 
Institution of Electrical and 
Radio Engineers, Professor 
William Gosling, called his 
inaugural address "Elec¬ 
tronics—a profession in its 
golden age”. 

He pointed out that for the 
first time in human history 
we can create artefacts of 
more than biological com¬ 
plexity and from materials 
that are as common as dirt. 


“I have just returned from 
Japan whose post-War per¬ 
formance is outstanding. I 
believe that there are two 
secrets in the Japanese 
miracle. First, they really 
accept that the foundation 
for a high standard and 
quality of life must be indus¬ 
trial success and expansion. 
Secondly, within their com¬ 
panies, they all work together 
for efficiency and profit. 
Negotiation of entirely 
dependable agreements with 
one union only, in no way 
conflicts with the drive of all 
employees towards constant 
change and greater efficiency.” 

“With regard to the absolute 
dependability of agreements 
and the freedom, indeed 
requirement, for manage¬ 
ment to introduce constant 
change and improvement in 
Japan, it is not generally 
realised that even with well 
ordered industrial relations, 
it is quite difficult for a 
factory manager to ‘spare up’ 
more than 20 per cent of his 
time for the introduction of 
new methods and new sys¬ 


tems to move his company 
forward. Eighty per cent of 
his time is already mort¬ 
gaged in carrying out essen¬ 
tial routine duties. If he has 
to spend up to 50 per cent of 
his time in constant negotia¬ 
tion at many levels the show 
moves backwards and not 
forwards.” 

“The challenge before us 
today is whether we can, by 
combining will with tech¬ 
nology right across our indus¬ 
trial and commercial opera¬ 
tions, lift ourselves off the 
lower rungs of the produc¬ 
tivity ladder in order to 
generate the wealth we all 
need to improve the quality 
of life for all our people.” 

“Microelectronics provides 
us with a means to meet this 
challenge.” 

“Why then is it that less 
than a third of Britain’s top 
1,000 companies are already 
applying microelectronics to 
their production processes, 
purchasing, design, quality 
control, and products? This 
was a finding in a MORI sur¬ 
vey commissioned by the 


A big future for video discs for home entertainment 
is expected by RCA following a signing with Paramount 
and Rank for the supply of feature films. 

By 1990, RCA estimate that video disc players will 
have captured as much as 50 per cent penetration of ail 
homes with colour TV with possibly 40 million units in 
service. 



Department of Industry to 
monitor our national micro¬ 
electronics awareness cam- 

“The answer is that effec¬ 
tive application of micro¬ 
electronics requires a radical 
change in work habits and 
attitudes from the board- 
room to the factory floor. 
The whole company has to 
learn a new way of operating.” 

“The MORI survey dis¬ 
closed that some 5 per cent 
of the top 1,000 British com¬ 
panies reckon that they have 
already lost market share 
because of failure to apply 
microelectronics and another 
9 per cent expect to suffer 
losses for the same reason.” 

“In the United States, over 
750,000 new jobs have been 
created during the last three 
years in California, the home 
of ‘Silicon Valley’, while over 
5 million new jobs have been 
generated over the last four 
years in the USA as a whole. 
Of even greater significance 
was the finding of the Birch 
Report that small firms in 
the USA employing 20 or 
fewer people generated 66 
per cent of all new jobs. 
Many of these small firms 
have come forward on the 
wave of microelectronic 
inventions and applications 
that have been sweeping 
through the USA.” 

“There is no reason why 
we in the UK should not seize 
our share of these new 
opportunities, if we turn our 
attention as a nation away 
from the sterile internal 
debates between ‘we’ and 
‘they* on whichever side of 
the fence we are and focus 
all our energies on acquiring 
the skills necessary to exploit 
the new technology whatever 
our current status or job 
functions.” 

The finance may be there, 
but the millions of pounds 
investment needed at the new 
interest rate could make the 
final unit cost too high for 
the purchaser? 

No doubt readers will have 
their own views? 
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from the World of Electronics 


—, ANALYSIS . 


THE MIRACLE INGREDIENT 

System X sounds as if it ought to be one of those new- 
formula consumer products promising better action with 
less effort at lower cost. But System X is no soap substitute. 
It is the new generation of digital electronic telephone ex¬ 
changes which are now being constructed and will be installed 
in ever-increasing numbers in the 1980s. The first large System 
X exchanges being installed in 1980 and operational in 1981. 

If all goes well it certainly promises better action with less 
effort for the consumer though whether at lower cost remains 
problematical. And System X also has a miracle ingredient. 

The advantage of going all-digital is that a digital network 
can handle any type of information without discrimination. 
The system sees no difference between digitized speech or 
data or facsimile or telephone answering machines or auto¬ 
matic diallers or teleconferencing or wake-you-up calls or 
radiopaging or Prestel terminals. Once you change every¬ 
thing into digits you get a complete communications and 
information system on one network. 

A digital system also has a big money-saving spin-off in 
management statistical information, automatic billing to the 
customer, automatic self-testing and fault diagnosis, and 
overload control which at busy periods will hopefully solve 
queuing and rerouting problems. 

A small miracle had to happen in the first place to make 
this mammoth project feasible. This was to get the equipment 
manufacturers talking to each other and to the British 
Post Office with everyone, so to speak, on the same wave¬ 
length instead of competing with each other as in the past. 
GEC, STC and Plessey needed to reveal their engineering 
secrets to each other as well as to the Post Office. And it 
actually happened, although not without difficulty. 

A central theme of System X is that it is not only good for 
the UK but for the rest of the world as well. The world 
telephone network of 400 million lines today is expected to 
grow to a staggering 1,400 million lines by the end of the 
century and System X could capture 10 per cent of the world 
market. 

It raised a lot of interest at the recent international 
Telecom ’79 show at Geneva where it was the only large 
scale digital system shown in actual operation as distinct 
from wall diagrams and glossy pamphlets from other countries. 

The first-ever public demonstration was a triumph but it 
raises the spectre, ever-present with high technology, of 
being before its time, of already being obsolescent before 
getting into service. 

But have we not forgotten the miracle ingredient? The 
modular architecture of System X in both hardware and 
software is such that it can always be up-dated to take 
advantage of new components and technology. Moreover, 
it can be tailored to interface with any existing equipment 
anywhere in the world and can be expanded at will to ac¬ 
commodate more or different services as they become 
demanded by the user. 

Brian G. Peck 


THE ELECTRONIC OFFICE 


The electronic office was a 
big feature of the Inter¬ 
national Business Show at 
Birmingham where 430 
exhibitors reported a good 
attendance. But, as one 
observer reported, the huge 
display of electronic equip¬ 
ment for the office of the 80s 
was not matched by the mass 


of new office furniture, very 
little of which was designed 
to accommodate the elec¬ 
tronics. 

The beginning of a 
Japanese low-cost invasion 
was spearheaded by the first 
UK showing of the Sharp 
desk-top personal computer 
priced at from £520 plus VAT. 


Britain’s Airborne Early 
Warning (AEW) system is 
running to schedule. The 
tactical communications sys¬ 
tem comprising 120 different 
electronic units has been 
ground-tested and is now 
being air-tested in a special 
trials aircraft. Main contrac¬ 
tor for both the airborne 
radar and communications is 
Marconi Avionics Ltd. 


The Rank Organisation 
expects to sell 5,000 colour 
TVs a year in Israel follow¬ 
ing the recent introduction 
of colour TV. The Rank sets 
will be distributed through 
Electra of Israel. 


VIDEO 

AWARD 


The Sony Corporation has 
been awarded its third Emmy 
by the National Academy of 
Television Arts and Sciences 
for its role in developing the 
one-inch Videotape recorder 
for broadcast production. 

Sony developed its one-inch 
BVH series of recorders in 
1976. Since then, one-inch 
VTRs have been rapidly 
replacing the two-inch format 
equipment in television 
stations around the world. 


- PERSON-to-PERSON -- 

The chance to speak person-to-person to Post Office tele¬ 
phone subscribers anywhere in the country from the privacy 
of their own vehicle is now possible through the Network 
radiophone service. 

Believed to be the first time an independent message-hand¬ 
ling contractor has been granted a licence to break the Post 
Office’s monopoly on telephone communications, the new 
service is now operational throughout the Greater Manchester 

Through the Network service’s transmitter at Salford, the 
motoring businessmen can now be “plugged” directly into 
the Post Office telephone system making it possible to make 
and receive calls to' and from anywhere in Britain or abroad. 

Subscribers to the system are charged £60 a month for the 
rental of the equipment and service, and allowed up to 40 free 
local telephone calls a month made or received over the Post 
Office telephone lines. They are only charged for incoming 
calls if they agree to accept them from the operator. 

Perhaps, when radiophones become standard fitments in 
new vehicles the sight of vandalised public call boxes and 
long queues will be a thing of the past.—A commercial 
venture here for the “new” Post Office? 
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D everberation is caused by sounds 
bouncing around the floor, ceil¬ 
ing and walls of a room, and tends, 
to a certain extent, to sustain sounds 
and merge them into one another. 

Many types of music benefit from 
a suitable amount of reverberation 
and sound rather “flat” if it is absent. 
This can be something of a problem 
for the home-recording enthusiast 
because the carpets, curtains and 
furniture of most homes tend to have 
good sound absorbing properties, giv¬ 
ing very little reverberation. 

Fortunately it is possible to arti¬ 
ficially add reverberation to a signal 
using a unit such as the one des¬ 
cribed in this article, and very realis¬ 
tic results can be obtained in this 
way. There are several ways of pro¬ 
ducing the reverberation artificially, 
but using a spring-line unit is prob¬ 
ably the best low-cost method, and 
is the one employed here. 

The unit can also be used with an 
electric guitar or an electronic organ 
or other electronic instrument as an 
effects unit, and can produce very 
interesting results. 


BLOCK DIAGRAM 

The block diagram seen in Fig. 1 
shows the basic stages in the circuit 
of the reverberation unit. The input 
signal is taken to a buffer stage which 
gives a reasonably high input im¬ 
pedance of about 100 kilohm. Some of 
the output from this stage is taken 
to a mixer, and then to the output by 
way of an output level control. 

The rest of the output from the 
buffer stage is coupled to an audio 
power amplifier via a volume control 
type attenuator. The output from the 
power amplifier is used to drive the 
spring-line unit. 

A spring-line basically consists of 
a long coiled wire spring having a 


transducer at each end. One trans¬ 
ducer is fed with the output from 
the power amplifier, and it converts 
this signal into sound waves which 
travel down the spring comparatively 
slowly due to its inertia. The trans¬ 
ducer at the other end of the spring 
picks up these sound waves after a 
short delay, and converts them back 
into electrical signals. 

The sound waves are not totally 
absorbed, however, and are reflected 
backwards and forwards along the 
spring numerous times before they 
die away to an insignificant level. 
These reflected waves are picked up 
by the output transducer each time 
they reach the appropriate end of 
the spring, and this gives the re¬ 
quired reverberation signal. 

The reverberation signal is mixed 
with the main signal, and the attenua¬ 
tor at the input of the power ampli¬ 
fier controls the level of reverbera¬ 
tion signal that is added to the ordi¬ 
nary signal. A switch is used to dis¬ 
connect the ordinary signal from the 
mixer when only the reverberation 
signal is required. 

The reverberation time, i.e. the time 
taken for the reverberation to decay 
to an insignificant level (—60dB), de¬ 
pends upon the type of spring-line 


utilised in the project, but is approxi¬ 
mately 2-5 to 3 seconds if the speci¬ 
fied unit is used. This is ideal for 
most applications. 


THE CIRCUIT 

The circuit diagram of the rever¬ 
beration unit is shown in Fig. 2. TR1 
and its associated components form 
the input buffer amplifier connected 
in the emitter follower mode so that 
it provides the necessary fairly high 
input impedance, and a low output 
impedance to drive the following cir¬ 
cuit with little loss of signal level due 
to loading. 

Capacitor C3 couples some of the 
output from the buffer stage to the 
reverberation level control, VR1. 
From here the signal is coupled direct 
into the non-inverting input of the 
audio power amplifier which uses a 
LM380N device (IC1). The inverting 
input of IC1 (pin 6) is earthed to the 
negative rail in order to prevent stray 
pick up here. Capacitor C5 decouples 
the supply to the input stages of IC1, 
and this helps to improve the low- 
frequency stability of the circuit. 

The output from IC1 is coupled to 
the input transducer of the spring¬ 
line unit by way of d.c. blocking 



Fig. 1. Block diagram showing the basic arrangement of the Spring-Line 
Reverb Unit. 
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COMPONENTS'^ 


39kO 

1-5MO 

4-7kO 

2200 


R1 220kO 
R2 270kO 
R3 3-9kO 
R4 5600 
R5 220kO 
All JW carbon ± 5% 

Potentiometers 

VR1 5kfl carbon log. 

VR2 lOkO carbon lin. 

Capacitors 

Cl 100/»F 10V elect. 

C2 lOOnF polyester 
C3 10/rF 10V elect. 

C4 100/rF 10 V elect. 

C5 10/rF 10V elect. 

Semiconductors 

IC1 LM380N 2W audio amplifier i.c. 

TR1 BC109 silicon npn 
TR2 BC109 silicon npn 

Miscellaneous 

51 s.p.s.t. toggle or rotary switch 

52 s.p.d.t. toggle or rotary switch 
SKI, SK2 3-5mm jacks (2 off) 

Large metal case (Vero “G Range" case type 91-2674B, 304 x 210 x 84mm 
or any similar case); 0-1 inch matrix stripboard panel 36 holes x 17 strips; 
Short spring-line unit (Maplin Electronic Supplies); control knobs; PP9 battery 
and connectors to suit; connecting wire. 


C6 470/i F 10V elect. 

C7 1/iF 10V elect. 
C8 lOOnF polyester 
C9 10/i F 10V elect. 



capacitor C6. The input transducer is 
a low impedance (16 ohm) magnetic 
type, and this is why it is necessary 
to use a power amplifier to drive it. 

The output transducer of the 
spring-line is a medium impedance 
(10 kilohm) magnetic type, and its 
output is coupled by C7 to the mixer 
stage. This consists of TR2 connected 
in common emitter mode with input 
resistors R5 and R6. 

The full gain of TR2 is not required 
and so emitter resistor R9 is used to 
introduce negative feedback which 
reduces the voltage gain of TR2 to 
about 20. There are some losses in¬ 
curred through R6, but the output 
from the spring-line still receives a 
significant amount of amplification. 
This is necessary due to the quite 
high signal loss through the unit. 


REVERBERATION LEVEL 

The second input of the mixer stage 
is fed with the ordinary input signal 
from TR1 emitter unless S2 is 
switched to break this signal path and 
give only the reverberation signal. 

The signal from TR1 emitter will 
normally be considerably stronger 
than that from the spring-line, even 
with the reverberation level control 
well advanced, and so R5 is given a 
much higher Value than R6. This en¬ 
ables a reverberation level equal to 
the main signal level to be obtained, 
as the higher losses through R5 per¬ 
mits the two signals to be roughly 
balanced. The output from the mixer 
stage is fed to the output socket via 
d.c. blocking capacitor C9 and output 
attenuator VR2. 

The voltage gain of the circuit is 
a little in excess of unity with this 
control set for maximum output, but 


the addition of a high level of rever¬ 
beration can increase the effective 
voltage gain to about X2. 

On/off switching is provided by SI, 
and power is obtained from a 9 volt 
battery. The quiescent current con¬ 
sumption is only about 9mA, but will 
usually increase somewhat at high 
volume levels as the L380N has a 


level inputs when a high reverbera¬ 
tion level is required, 1C1 may have 
to give an output of a few hundred 
milliwatts r.ttt.s. into the spring-line 
in order to give sufficient reverbera¬ 
tion, producing a current consumption 
of as much as 100mA on volume 
peaks. It is therefore advisable to 
power the unit from a large battery 
such as a PP7 or PP9 size. 


class B output stage. In fact on high 
Fig. 2. Complete circuit diagram for the Spring-Line Reverb Unit. 
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wm Random Electronic ^ 

EASY DICE 

Build your own ‘EASY DICE' from the 5 integrated 
circuits and full components supplied, including box 
and descriptive instructions. 

Complete Layout 



TWO DICE FACES TOUCH CONTROL 

a *Self Assemble Dice £ 3 . 95 +P&P 25 p 

b * Ready built Dice £ 4 . 75 +p&p 25 p 

Order now from: Fringewood Electronics Ltd 

1 Hatton Court Ipswich Suffolk 0473—210151 





Bean 
ELECTRONIC 
ENGINEER 


Do something PRACTICAL about your future. 

Firms all over Britain are crying out for qualified people. With 
le right training, you could take your pick of these jobs. 

Now. the British Institute of 
ngineering Technology will train 
du in your spare time to be an 
lectrical Engineer. 

You risk nothing ! We prom- 
le to get you through your 
n course-or, refund your 


ee! 

So, join the thousands who 
ave built a new future through 
ome study Engineering courses. 


Courses in 

C&G Elect. Technicians 
C & G Elect. Installations 
Telecomms. Technicians Exams 
Television Servicing 
Radio Maint. & Repairs (BIET) 
Pract. Radio & Electronics 
Plus over 60 other 
home study courses. 


POST COUPON FOR FREE 44 PAGE GUIDE 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

Aldermaston Court, Dept. TEE5I Reading RG7 4Pf. 


L ._- 
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Fig. 3. Complete interwiring details, component layout on the circuit board and underside 
of stripboard showing breaks to be made in the copper strips. 
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THE CASE 

A suitable component layout for the 
unit using a stripboard having 36 
holes by 17 strips is shown in Fig. 3. 
Drill the two 6BA or M3 clearance 
mounting holes and make the 10 
breaks in the copper strips before 
soldering in the components and three 
link wires. The semiconductor devices 
should be the last components to be 
soldered into circuit. 

The case needs to be a fairly large 
type in order to accommodate all the 
components, and in particular the 
spring-line unit which is a little over 
200mm in length. The largest size 
Vero “G range” case makes a very 
attractive housing for the project 
and is used as the cabinet for the 
prototype unit, but any case of about 
the same size should also be perfectly 
suitable. 


The layout of the unit is not critical, 
and the arrangement used for the 
prototype can be seen from the illus¬ 
trations. 


INTERIOR WIRING 

All the point-to-point wiring of the 
unit is illustrated in Fig. 3. SI and S2 
are rotary types on the prototype (S2 
being one pole of a 4-way 3-pole type 
having an adjustable end stop set for 
2-way operation), but toggle or slider 
types can be used if preferred. 

The input and output terminals of 
the spring-line unit are clearly 
marked, and the leads to the input 
transducer can be connected with 
either polarity. One of the output 
terminals is connected to the metal 
casing of the spring-line by a solder- 
tag which is ready wired into place 
by the spring-line manufacturer. 

Assuming a metal case is used 
there is no need to make a connec¬ 
tion to this terminal since it will be 
earthed to the negative supply rail 
through the cabinet, which is in turn 
earthed by the negative supply con¬ 
nection to SK2. Using a separate con¬ 
necting wire would probably produce 
an earth loop with consequent insta¬ 
bility. Socket SKI also receives its 
earth connection via the metal case. 
However, an earth wire to each socket 


will be required if insulated case jack 
sockets are used. 

USING THE UNIT 

The unit is intended to be used in 
a high-level signal path, with an input 
level of about 50 to lOOOmV r.m.s. It 
is unlikely that really good results 
will be obtained operating the unit 
from a low-level source such as a 
dynamic microphone, since the signal 
to noise ratio will inevitably be effec¬ 
tively reduced. Far better results 
would be obtained by interposing a 
suitable pre-amplifier between the 
source and the reverberation unit 

Except with input levels of about 
50mV r.m.s. or less, full reverbera¬ 
tion will be reached before VR1 is 
advanced to its fully clockwise set¬ 
ting. Taking it beyond the point at 
which full reverberation is achieved 
would simply cause the signal at the 
output of IC1 to clip, producing 
severe distortion on the output signal. 

With S2 switched to the position 
where the ordinary signal is muted 
and only the reverberation signal is 
obtained the unit will act as an in¬ 
teresting effects unit for an electronic 
instrument. It is particularly effec¬ 
tive with instruments that provide a 
glissando signal, as it then gives a 
weird but not unmusical wailing 
sound. tf 
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Now, the complete MK 14 micro-computer 
system from Science of Cambridge 
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Singing Lights 

Have you ever noticed how electric 
light bulbs, especially of high wattage 
"sing" when run off a thyristor dimmer 
switch? The singing is usually most 
pronounced when the switch is set at 
a half-way position. 

The reason for this seems pretty 
clear. The thyristor dimmer works by 
biting chunks out of the 50Hz mains 
sine waveform and they are taken out 
so sharply that the waveform ends up 
with squared edges. These square 
edges generate high frequency har¬ 
monics which cause interference on 
medium and long wave radio sets. 

It also seems reasonable to deduce 
that some of the lower frequency 
harmonics fall in the audible range. 
By electro-magnetic induction these 
set the coils of the lamp filament 
vibrating at an audible pitch. In other 
words the coils of the lamps behave 
just like the coils and laminations, 
which can emit mechanical buzzes 
and hums of an infuriating level. 

Given the fact that the use of a 
dimmer will vibrate the coiled filament 
mechanically, an interesting thought 
now arises. Surely this continual 
mechanical vibration of the lamp 
filament can't exactly lengthen the 
lamp's life. 

It has become a factoid (Norman 
Mailer's delightful term for an unsub¬ 
stantiated fact that finds its way into 
the folklore) that the use of a dimmer 
prolongs lamp life because it cuts 
down on cold current surge and 
consistently under-runs the lamp. But 
over the years I have been led to the 
reluctant conclusion that lamps run 
on dimmers need replacing at least 
as often as lamps run on simple on/off 
switches. 

Could it be that the disadvantage 
of mechanical vibration outweighs the 
advantage of limited current surge, so 
that the use of a dimmer actually 
shortens, rather than lengthens, lamp 
life? 


Frozen picture 

A low dosage X-ray machine produced 
by EMI Pantak and International Aeradio 
is being installed at Gatwick and Heathrow 
airports for airline security baggage 
inspections. The new Rapidex X100 
machines will not fog film and develop¬ 
ment of XI00 represents an interesting 
change in policy by EMI Pantak. 

The company had previously supplied 
Heathrow with Rapidex high dose mach¬ 
ines which fog passenger's film, even 
when shielded by protective lead bags. 
The original machines generated an 
X-ray dose of at least 17 milliroentgens 
per second and as the inspection process 
takes up to ten or twelve seconds (for 
instance if the operator looks closely 
at a suspicious object) the baggage 
under inspection may receive a total 
of up to 200 milliroentgens.- 

The advantage of the old machines is 
a very clear picture which reveals the 
presence of any metallic weapon, however 
carefully concealed. The disadvantage 
is a very unhappy passenger who has 
forgotten to remove all cameras and 
film beforehand, or relied on shielding 
by a protective lead bag. 

Low dose X-ray systems, as already 
used by many airports around the world, 
expose the baggage only briefly to low 
level radiation. The resultant X-ray 
picture is then frozen on a fluorescent 
screen and artificially brightened by an 
image intensifier. 

Low dose systems do not fog film and 
will not penetrate the lead shield. If the 
operator sees the opaque outline of a 
lead bag the passenger is asked to open 
it for visual inspection. Public pressure 
has now forced the London airports 
to follow the rest of the world and install 
low dose systems. 

The new Rapidex X100 uses a similar 
strength of radiation to the original 
machine but for just one hundreth of a 
second. The picture is then frozen on a 
memdry tube. 

There is certainly no noticeable effect 
on photographic film. Pictures taken on 
even very fast colour stock, rated at 
400ASA, and exposed thirty times to the 
X100 radiation dose, show barely notice¬ 
able fogging. 

Airline passengers passing through 
London will thus no longer need to 


remember to remove all unexposed film 
from their baggage for pre-flight security 
checks. 

Queen's English 

The Texas Instruments Speak and Spell 
toy (previously mentioned in this column) 
is now available in a version which speaks 
something approaching the Queen’s 
English. The basic three-chip synthesiser 
circuitry includes a rom which can be 
programmed to speak any words in any 
language. 

But the original Speak and Spell was 
modelled on an American voice, with 
American pronunciation and the visual 
display shows American spelling. So 
anomalies like “color” for "colour" and 
"skedule" for "schedule” are buried in the 
ROM to confuse British-speaking users. 

Although it is an expensive business to 
completely reprogramme the ROM, and 
change the speech accent, Texas has now 
altered the programme sufficiently to 
eradicate the most obvious “American- 
ese” anomalies. Unfortunately, both 
original and re-programmed models are 
on sale virtually side by side and it is very 
hard to distinguish one from the other. 

The circuitry synthesizes words from 
the rom in purely random fashion and a 
potential customer might have to test the 
toy for hours before hitting by chance on 
a tell-tale word like "honor". Fortunately, 
there is a very simple way to distinguish 
the two models. 

The Z key on the British version has 
been re-programmed to say "zed" where¬ 
as the American version still says "zee”. 
So anyone buying a Speak and Spell to 
help their childrens’ education would be 
well advised to press the “Z" key before 
parting with their money. 

Speak and Spells are already available 
for under £40 and the price, especially of 
now obsolete Americanese versions, will 
probably drop further. Texas is using the 
basic 3-chip circuitry for a whole range of 
new applications, for instance a language 
translator which speaks in a foreign lan¬ 
guage. 

Without doubt there will be all kinds of 
new speaking gadgetry on the market from 
Texas and other firms over the next year 
or so and their prices will fall just as cal¬ 
culator prices have plummeted over 
recent years. So think twice before buying 
at current prices. 


Is it a Mental Breakdown? 

That said, I have to admit to finding 
Speak and Spell a fascinating gadget, and 
while playing with one on loan for a week 
discovered a delightful trick which you can 
play on it. 

In order to expand the Speak and Spell s 
vocabulary, there is provision for an extra 
rom in the form of a plug-in module. A 
‘'module” key on the keyboard makes the 
content of the new memory accessible to 
the synthesizer circuit. 

If you press the "module” key, but fail 
to insert the module, the synthesizer cir¬ 
cuitry makes its usual random search for 
instructions and will sooner or later try to 
delve into the non-existent rom. When 
this happens the synthesizer goes hay¬ 
wire, asking the operator to spell non¬ 
existent words, phrases and sounds. So 
pathetic is the garbled sound that only the 
hardest heart can fail to feel sorry for the 
confused electronics burbling as if in 
final, demented death throes. 
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SAXON ENTERTAINMENTS 


P.A. & DISCOTHEQUE 
EQUIPMENT AT 
INCOMPARABLE PRICES 


STANDARD CENTAUR I00W 


£62 00 



CENTAUR 

STEREO DISCOS 



I DISCO 100 WATT 

H LOUDSPEAKERS 


Deoosit £102 00 

ths @ £23 00 


CUSTOM CENTAUR 400/600W 


£833 ^AT“ rr 

12 months @ £66 03 or 2 


^^SAXON KLAXON 

UK Police Hawaii 5 0 IH > 

US Police Destroyer E % 

SAXON SMASH 

w MM 

ALIEN VOICE ^20^3 

SIMULATOR | 

Add a dimension 

PLUTO 

PROJECTORS -QjKLgri 
PI40 £44-27 fcSlSBL 
150 WATT !{K^| liPf 

INC WHEEL 

ELECTRETMIC DI50I £21-27 

TOP QUALITY UNIT incl. of VAT 

ECMI05 LOW COST 

ELECTRET 

CONDESNER MIC incl. of VAT £5-75 
MELOS CASSETTE ECHO- 

Individual Sirens £8-62 

this press button effect unit 

Insert between mic & amp £8-62 

250 watt .Ql. Inc Cassette/Wheel 
(Full range of wheels - ask for list) 

VARIABLE SPEED & DEPTH 

incl. of VAT 


GXL + PDF BINS 

Jr 2 Year warranty 

★ Full Mixing+Crossfade+Mic/Tape 
Inputs 

■Jr Headphone & Cue Light Monitoring 

★ Full Range Bass/Treble Controls+ 
Mic Tone 

Jr 4 Channel Soundlight+Display 

JUST PLUG IN AND GO !! 

SEND TODAY FOR YOUR FREE BROCHURE 


P.A. SYSTEMS 

uwrffi -oo -r 

!£&&&. 

asss&tats* 




AMPLIFIER MODULES 

□ 30Hz-20kHz 
Q Short/open cii 

□ Top grade con 

□ Suit most mix< 




DISCO MIXERS 

-COMPLETE OR MODULAR 

999000000006 






?r 2 modules £17-19 


D.I.Y. 

MODULES FOR 
P.A. SYSTEMS 

MONO/STEREO 


Mono PCB only £7-47 
Stereo PCB only £12-0: 
Mono C/W 


i"® 

■ o 


up to 20 
channels 
accept all 

available 
only for 


Power sui 
£10 92 


MOTOROLA PIEZO HORNS 

£5 46 YESM 

LOUDSPEAKER CABINETS - 

COMPLETE WITH LEADS 

FUZZ LIGHTS Red, Yellow. Green 

£26-22 


MATCHK^OUDSPEAKERS ' 

Standard I00W 1 x 12 (48 x 41 x 24) £50-60 

Large I00W 1 x 12(65 x 48 x 24) £62-67 

P-A. 1 x 12 (+ 2 Piezos) (80 x 38 x 24) £82-22 

I00W SPOTS 

P.A.2X l220OW(IOOx 38 x 24) £119-60 

Red-Blue-Amber-Green £1-72 

Disco 2 x12 200W (80 x 63 x 24) £103-50 

PDF reflex bin (80 x 40 x 41) £115-00 

CABINET FITTINGS 


liMlTr- 


□ Send for details ^ ^ 




3 CHANNEL - 3kW 

£33-92 % 

0 Ba°s!!'m t iddle?trebWmStlr d + £1 ci 
controls compre 

Module only £22-71 
Panel £J-J» 

4 CHANNEL - 

4 kW SOUNDLITE 
SEQUENCER (Ulus) 

£46-57 incl. of VAT 

' channel 
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EXPLAINED 


I N part 1 we dealt with the basic 
principles of tone generation and 
envelope shaping in both electronic 
organs and synthesisers. We saw how 
the organ uses a set of oscillators 
and dividers to produce all the re¬ 
quired notes or pitches for the entire 
organ, and the keyboard selects these 
when keys are pressed, but that in 
the monophonic synthesiser only one, 
two or three oscillators are normally 
used, and these are made such that 
each can produce a wide range of 
pitch, and can thus be called upon 
to produce any note over the whole 
keyboard, by applying a suitable 
voltage to its voltage control input. 

We also saw how easy it is to 
memorise any such pitch by arrang¬ 
ing for the voltage applied to be 
“stored” in a special sample/hold cir¬ 
cuit, using a simple capacitor. 

Already, the principle of voltage 
control has shown to be very 
valuable. But it does not stop at that. 
Just think of the numerous effects 
pedals you can now buy for guitars 
alone. Each of these contains a cir¬ 
cuit which can be varied by mechani¬ 
cal means to give such effects as waa- 
waa, phase, etc. The circuits are de¬ 
signed such that the effect is modified 
by the rotation of a potentiometer, 
which changes the resistance in a 


certain part of the circuit to give the 
change in effect. The rotation of the 
potentiometer is produced by move¬ 
ment up and down of the foot- 
operated pedal, and is what is termed 
manually operated. 

Manual operation is all very well, 
and essential in some cases, but in a 
synthesiser it is often convenient that 
such changes in effect be done auto¬ 
matically, usuall at a preset fre¬ 
quency of repetition. Of course, little 
motors could be devised to drive the 
shafts of potentiometers, but this has 
obvious disadvantages. 


VOLTAGE VARIATION 

Instead, the circuits which require 
a variable resistance to work them 
are modified so that they will produce 
the effect by a variation of voltage on 
a special voltage control input as 
with the voltage controlled oscillator 
mentioned earlier. The actual pattern 
of voltage applied to control such cir¬ 
cuits can be generated internally in 
the synthesiser by other special cir¬ 
cuits, or, where required, manually, 
by either the keyboard, as in tone 
generation using the v.c.o.s, or even 
by a special two-function voltage 
source potentiometer known as a joy¬ 


stick. This device uses two potentio¬ 
meters arranged such that the move¬ 
ment of a control stick in one direc¬ 
tion produces a variable voltage out¬ 
put from one output terminal, whilst 
movement in a direction at 90 
degrees to this, varies a second 
voltage output. In this way, two 
separate voltage controlled circuits 
may be varied using only one hand. 

Another source of manually- 
operated voltage control is the ribbon 
controller which is rather like a long 
potentiometer operated by a finger 
pressed on to a foil strip which is 
pressed to make contact on a strip 
of resistive element underneath it. 
The output is taken from the foil, 
and a voltage is connected across the 
ends of the resistive element, so that 
the foil picks off whatever voltage is 
present at its point of contact with 
the element. 


AUTOMATIC SOURCES OF 
V/C VOLTAGES 

A repetitively-changing voltage is 
relatively simple to produce. After 
all, this is what we have coming from 
our v.c-o.s, except that the repetition 
rate is too fast for most of our pur¬ 
poses. So, a slower oscillator is re¬ 
quired, whose frequency cam be 
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MORE BIG VALUE 
: ROM YOUR TANDY STORE 



Counts frequencies 
from 100 Hz to over 
45 MHz with lOOmS 


Unique circuitry makes it a combined level detector, 
pulse detector and pulse stretcher. Hi-LED indicates 
logic “1”. Lo-LED is logic "0”. Pulse LED displays 
pulse transitions to 300 nanoseconds, blinks at 3 Hz 
for high frequency signals (up to 1.5 MHz). Input 
impedence: 300K onms. With 36" power cables. 
22-300. 


Accuracy in 1-300 volts 
ranges. Safe in live/dead 
circuits. Needs two “AA" 
batteries. 224034. 


Power project boards. IC’s, other low-voltage DC 
equipment. Load regulation.- less than 450mV at 1 
amp at 24V DC. Ripple: less then 25mV. Maximum 
output current: 1.25 amps. Switchable colour-coded 
meter reads 0-25V. DC and 0-1.25 amps. Three-way 
binding posts take wires, banana plugs or dual banana 
plugs with 0.75"centres. For 220/240V AC. 


You save because we design, ... 

manufacture Sell and servirp around the world. The quality of ou 
Tbixlyha^over^OTO storKanddealer^iips P,roductshasbeen achieved by over 60 years 
worldwide. Over 2,500 productsarr 


The largest electronics retailer in the world. 

Offers subject to availability. Instant credit available in most cases. 

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. 
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1000 OHMS/VOLTS AC/DC 
8 RANGES 

Handy multitester for 
home and work-shop. 

Easy-to-read two colour 
5cm meter, pin jacks forall 
8 ranges. Reads AC and 
DC volts: 0-15-150- 
1000 DC current; 

0-150 mA. Resistance: 

0-100,000 ohms. 

Accuracy: ± 3% full scale 
on DC ranges, 

± 4% on AC n 
“ 'ete bath 

£6.95 

TRANSISTORIZE! 

SIGNAL 
TRACER 

:circuit troubles and 
..._jkRF, IFandaudio 
signals from aerial to 
speaker on all audio 
equipment. With 9V 
battery, instructions. 

22-010. 


,£9.95 


6-DIGIT 


FREQUENCY 


COUNTER 


.. . ±30MkzonlO 
MHz! Overload- 
I protected 1-meg 
1 input. Sensitivity, 30 
mV up to 30 MHz. 

Req. 9 V battery. 

22-351. REG, PRICE 

£79.95 

DIGITAL 1C LOGIC PROBE 


REALISTIC DX 300 

General coverage receiver. Quartz-synthesised tuning, 
digital frequency readout. 3-step RF Attenuator. 6- 
range preselector with LED indicators. SSb and CW 
demodulation. Speaker. Code oscillator. Batteries (not 
included) or 12V DC. 20-204. 

REG. PRICE £229.95 

DYNAMIC 

TRANSISTOR 

CHECKER 

Shows current gain and 
electrode open and short 
circuit. Tests low, medium 
or high power PNP or NPN 
types. Go/noCto test from 
S-50mA on power types. 
22-024. 


• /Ts 

* * % 

REG. PRICE 

£9.95 


MULTITESTER 

Dual FET imput for 
accuracy and minimum 
loading. 11.5cm mirrored 
scale. DC volts, 0-1-3-10- 
30-100-300-1000. DC 
current 0-100 a. 0-3-30- 
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varied at will to suit the type of 
music being played, and whose effect 
or intensity can also be varied. 

A suitable frequency range would 
be from 1Hz (i.e. one cycle per 
second) to about 7Hz. Such an oscil¬ 
lator is termed a low-frequency oscil¬ 
lator (l.f.o.) to distinguish it from 
the v.c.o. used to produce the tones. 
Whilst the l.f.o. is used to vary 
voltagecontrolled circuits, it is not 
normally itself voltage controlled, but 
is varied manually. 

Similarly, its output is manually 
variable, by means of a potentio¬ 
meter, which results in the change 
of intensity of the effect being con¬ 
trolled by the l.f.o. 

VIBRATO 

The vibrato effect is popular in 
organs and synthesisers. In both 
cases it is created by modifying the 
pitch of the tone generators slightly 
by applying a low-amplitude sinewave 
of about 6Hz to the tone generator(s) 
so that the pitch is varied about six 
times a second upwards and down¬ 
wards around the natural frequency 
of the note(s) being sounded. 

In the synthesiser there is no need 
to apply the l.f.o. signal to each v.c.o. 
separately, since each oscillator is 
controlled by the same source, i.e. the 
resistor ladder of the keyboard and 
the subsequent sample/hold circuit. 
So the l.f.o. signal may be applied to 
either of these. 

If it was applied to the keyboard 
resistor ladder, however, it would be 
effective only while the keyboard 
was in actual use. Once a key was 
released, i.e. during the sustain 
period, the sample/hold circuit would 
be disconnected from the ladder, and, 
of course, the sample/hold could not 
memorise the changing voltage from 
the l.f.o. 

The effect of vibrato during the 
held portion of a note, and not during 
the decay period of the sustain has 
its uses, but it is more common for 
the vibrato to be present throughout 
the entire length of a note. This can 
be done by applying the l.f.o. signal 
to the sample/hold circuit, where the 
stored voltage on its capacitor could 
be modified at the frequency of the 
l.f.o., 6Hz. 

The variation that the l.f.o. pro¬ 
duces in pitch of the v.c.o. is of the 
order of a quarter-tone in each direc¬ 
tion for normal vibrato supplied on 
organs, but in the synthesiser we can 
vary our intensity control so that the 
l.f.o. sweeps the frequency over many 
full tones, or even a full octave! Such 
an effect is in great demand in space- 
type musical effects. 

PRODUCING CHORDS 

Before we drift too far away from 
the v.c.o. it is relevant to cover the 
use of more than one v.c.o. 


As stated already, the monophonic 
synthesiser allows one key of the key¬ 
board to be played at a time. So far, 
it is easy to understand how a single 
pitch can be created, as a single v.c.o. 
is scaled by the voltage control selec¬ 
tion on its input. Imagine a second 
oscillator connected the same as the 
first. If this were identical, the two 
v.c.o.s would both produce the same 
pitch, e.g. middle C, when the key¬ 
board key of middle C is pressed. 
But if we equip one oscillator with an 
independent pitch-modifying control, 
and turn this control on the second 
oscillator such that it changes the 
pitch of the second oscillator to, say, 
G below middle C, we find we have 
a chord of two notes. 

The G is, in fact, five semitones 
below C. When the oscillator is so 
adjusted for G, and the key pressed 
is, say, D, the second oscillator 
sounds a note still five semitones be¬ 
low D, i.e. the note of A below middle 
C. So, although the secondary pitch 
control of the second v.c.o. has 
been changed, the change is con¬ 
stant, so that we can depend upon 
the fact that if we offset the second 
v.c.o. to produce a certain difference 
in pitch as measured on the musical 
scale, then that same difference in 
pitch will be maintained for what¬ 
ever key is pressed on the keyboard. 
Where more than two v.c.o.s are used, 
the number of notes sounded in a 
single-key chord can be increased 
proportionally. 


MULTIPLE-STRING EFFECT 

It is not always to produce chords, 
however, that more than one v.c.o. 
may be used. You will remember that 
it was mentioned in Part 1 that a 
piano hammer strikes more than one 
string when a key is pressed. There 
is more than one reason for the use 
of multiple-strings, and increased 
volume of sound is only one. 

In a piano, it is practically impos¬ 
sible to set two strings such that their 
frequencies are exactly identical, and 
certainly quite out of the question to 
rely on them staying in perfect tune 
with one another for any length of 
time afterwards. No, an integral part 
of the quality of a piano note is 
actually the very slight difference in 
pitch produced by the strings of any 
note played. In fact, the strings are 
sometimes deliberately offset by a 
noticeable degree to enhance the 
“honky-tonk” sound of a piano in a 
bar-room. 

Similarly, in synthesisers, we can 
use more than one v.c.o., each set 
basically to the same pitch, yet not 
quite. The effect is a curious phasing 
quality as the-pitches come together 
to reinforce one another and gradu¬ 
ally drift out of phase so that one 
tends toward cancelling another out. 
The change may be very slow, taking 


a second or two to repeat, or it may 
be faster, depending on the discrep¬ 
ancy of tuning between the v.c.o.s. 


PHASING 

The previous paragraphs have intro¬ 
duced an effect which can be pro¬ 
duced by two oscillators slightly off- 
tune to one another; known as 
phasing. However, there is another 
way of producing this effect without 
resorting to two oscillators. 

The reader will probably be 
familiar with the small units available 
for guitar use, which give a continu¬ 
ously varying phasing sound. The 
effect is created by selecting a narrow 
band of frequencies in the audio spec¬ 
trum and suppressing these frequen¬ 
cies. The band selected is then slowly 
moved up and down the spectrum, so 
that it covers and re-covers the whole 
range of its ability. The result is the 
familiar effect known as phasing. It 
operates by suppressing the har¬ 
monics of the notes played. 

So far, we have dealt with indi¬ 
vidual notes only, but now we shall 
look closer at such notes and see 
exactly what they consist of. 

Many books have been written on 
this sort of study alone, so it must 
be understood that the look we take 
at it can only be very brief and basic, 
sufficient to understand the operation 
of the phaser and filters, to be des¬ 
cribed later. 

HARMONIC CONTENT 

In Fig. 1.2 there are three output 
waveforms available from the v.c.o. 
One is a truly wavelike form, smooth 
and flowing, with no sharp corners or 
points on it, shaped like the ripples 
on a pond when a stone is thrown 
into the water. The waveform is 
known as a sinewave. It is technically 
pure, i.e. it consists of one frequency, 
its natural frequency, or fundamental. 

If we look at a sinewave of a note 
of say, middle C, on an oscilloscope, 
we are looking at the actual shape 
of the pure signal of middle C fre¬ 
quency. The straight portions and the 
rounded portions are all part of the 
pure and fundamental frequency. This 
means that any shape slightly differ¬ 
ent from the sine shape is impure, 
and contains an element of another 
frequency. 

Difficult to understand? Well, con¬ 
sider the following. 

If we take the sinewave of middle 
C, and modify its shape slightly, such 
that although its peaks are the same 
distance apart, the “bend” is made 
sharper instead of being so smooth. 
The bent portion will then be 
narrower, and the sharper law of 
bend will therefore correspond to the 
law of bend of a frequency whose 
peaks are closer together, i.e. a higher 
frequency. So our modified waveform 
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ENVELOPE SHAPER 
SIGNAL OUTPUT 


VAWABL^^^ 


Fig. 2.2. Trapezoid output from envelope shaper for 
use in controlling voltage controlled circuits. _ I 


will still have the same fundamental, 
i.e. number of peaks per second, but 
will also contain a characteristic of 
another higher, frequency within it! 

This second frequency content is 
termed a harmonic. The more a signal 
departs from the pure shape of a 
sinewave, the more harmonics it con¬ 
tains. In fact, the squarewave con¬ 
tains many harmonics, chiefly because 
its vertical edges are so sharp, but it 
has a clear-cut fundamental, i.e. repe¬ 
tition rate. Violin music is also rich 
in harmonics, and a single violin note 
has a host of harmonics (overtones) 
contained within it. 


WHITE NOISE 

A pure sinewave is shown in Fig. 
2.1a, to be compared to Fig. 2.1b, a 
waveform very rich in harmonics, but 
having the same fundamental fre¬ 
quency as that in Fig. 2.1a. 

It is these harmonics which the 
Phaser and later-to-be-described filter 
operate upon. For this reason, the 
application of these circuits to pure 
sinewave signals is largely ineffec¬ 
tive, and the more harmonics a signal 
has the mqre effective the phaser or 
filter is found to be. 

Sometimes, a deliberate quantity of 
white noise is added to a signal to 
enrichen it and make use of a filter 
or phaser more noticeable. White 
noise sounds like the rush of steam 
from a locomotive, or similar to waves 
breaking on a sea shore. It contains 
a vast number of harmonics, with no 
regular or constant fundamental to 
bias the sound. So, it is analogous to 
white light, and contains all the 
colours of the spectrum of sound 
within it. It is easy to see now why 
a signal containing white noise is so 
effectively phased. 


FILTERS 

Filters take three main forms, 
bandpass, highpass and lowpass. Like 
the phaser, filters in synthesisers are 
made voltage controlled for full flexi¬ 
bility. 

The bandpass filter is basically 
opposite in function to the phaser. In¬ 
stead of suppressing a narrow band 
of frequencies or harmonics it is de¬ 
signed to suppress all but this narrow 
band. The effect is as if it were 
amplifying the narrow band over all 
other frequencies. 

As in the phaser,'the narrow band 
is moveable, up and down the audio 
spectrum by means of a voltage con¬ 
trol frequency. On some filters, the 
actual band is adjustable by means 
of a panel control, so that the band 
may be narrowed or broadened at 
will. 

The effect of a simple bandpass 
filter is that of the familiar waa-waa 
circuit which is really a simple form 
of bandpass filter. 

The highpass filter suppresses fre¬ 
quencies below a certain threshold 
and this threshold is adjustable by 
voltage control. The lowpass filter 
works in reverse, by suppressing fre¬ 
quencies above a threshold, which 
again can be moved up and down the 
spectrum by voltage control. 

The effects differ in practice be¬ 
tween the three types of filter, but 
their basic operation is that of filter¬ 
ing certain harmonic contents in 
composite waveforms. The actual 
effect of filters on specific waveforms 
is not easily shown in diagramatic 
form, so no attempt is made here to 
illustrate filtered and unfiltered wave¬ 
forms, mainly because filtering is not 
a present/absent effect, but is more 
a gradual onset as the threshold level 
is met, and changes as the voltage 


control is varied, and two dimensions 
would prove inadequate to illustrate 
the whole overall picture. However, 
it is hoped the above description will 
give the reader a good idea as to 
the principles involved. 

VOLTAGE CONTROL FROM 
ENVELOPE 

A useful source of voltage control 
signal is derived from the envelope 
shaper circuit. Unlike the signal out¬ 
put, which contains the signal shaped 
into an envelope of variable attack 
and variable decay, this second out¬ 
put is simply a d.c. voltage, which 
varies in direct proportion to the 
form of the actual envelope at any 
given time. This output is known as 
the trapezoid output, and it can be 
used to control other circuits by 
changing the voltage on their voltage 
control inputs, see Fig 2.2. 

If it were applied to a bandpass fil¬ 
ter (giving waa-waa sound), through 
which the final synthesiser signal is 
passed, the sound produced would be, 
perhaps, “oowwhaah”. The “oow” 
portion being produced as the attack 
portion was covered, and the “whaah” 
part during the decay period. This 
effect is particularly useful when it 
is required to give waa-waa effects 
which are synchronised with the play¬ 
ing of the tunes. 

If the waa-waa was produced by 
driving the filter from a l.f.o., it 
would be self-repetitive at the fre¬ 
quency of the l.f.o., and the player 
would have to set this frequency to 
synchronise with the music beat, 
whereas with envelope control, the 
envelope automatically follows the 
music beat, as it follows the playing 
of the keys themselves. 

To be continued 
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LETTERS 


No Entry 

May I endorse what Pat Hawker had to 
say concerning the delay in the Radio 
Amateurs Examination, see Radio World 
November 1979 issue. 

Having studied for a year I applied to 
the R.S.G.B. last August to sit the exam 
in December. I received no entry form 
from them and on checking in October 
found I was too late for the December 
exam and would have to wait until May 
1980, with no results until September. I 
am considering giving it up especially as 
I am no youngster but an elderly gent. 

G. J. Abrahams 
Birchington, 
Kent. 


Fading Display 

I am writing to correct a statement that 
appeared in For Your Entertainment 
October 1979 issue. Mr. Adrian Hope 
quotes that liquid crystal displays fade 
after about five years. In fact this is only 
true of the cholesteric type, the fading 
being caused by ultraviolet light. The 
cyano-biphenyl type of display is immune 
to this fading. 

It is possible to tell the difference be¬ 
tween the cholesteric arid cyano-biphenyl 


types of display. Look at the display, while 
it is running, with your eye almost on a 
level with it. A cholesteric display will 
show a greenish tint to the characters. 

A more general criterion is that choles¬ 
teric displays are fitted mainly to Casio 
calculators. Sharp calculators, and most 
modern l.c.d. watches, have cyano-biphenyl 
displays. 

I hope this will prove helpful to readers. 

C. G. Bulman 
Worcester. 


Light Resistance 

Recently, I was in need of a photo tran¬ 
sistor OCP71 for a simple alarm circuit. I 
solved this problem by converting an old 
OC71 transistor to an OCP71 by scraping 
off some of the black paint on the outside 
of the case, Fig. 1. 

To test, set a multimeter to the resistance 
range, connect the common or black test 
lead to the emitter and the red (+) lead 
to the collector. By covering the clear area 
with your fingers the resistance should 
increase substantially. Connect the other 
way round and this will not be effected 
by light. You can use the OCP71 as a light 
dependent resistor (l.d.r.) as long as the 
collector is supplied with a positive voltage 
and emitter a negative voltage, disregard¬ 
ing the base. 

David El win (age 13), 
Kings Lynn, 
Norfolk 


Ideas Wanted 

As I have just arrived in England to work, 
I am a keen electronics enthusiast, I feel 
I have no friends to talk about electronics 
or to exchange ideas and get help in con¬ 
structing circuits etc. 

I am from Mauritius, and speak the 
English, and the French language. I would 
be very glad if you would kindly insert my 
address in your Letters page—about me 
wishing to write and exchange ideas with 
other electronics enthusiasts. 

Sam Hosenbocus, 
11 Claremont Grove, 
Leeds LS31AX 


Crossword No. 23-Solution 




Wilmslow 
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THE firm for speakers! 
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THE COMPONENT LIST 

E ach constructional article featured 
in Everyday Electronics contains 
a comprehensive and detailed com¬ 
ponent list. This lists all the electronic 
components and various pieces of 
hardware, sometimes to the last nut 
and bolt to complete the project. A 
typical list is seen on page 31. 

Each component is specified in de¬ 
tail and this stringent specification 
can cause headaches for some con¬ 
structors, especially the newcomers 
to electronics. 

For convenience (yours and ours) 
the list has several headings under 
which like components are grouped 
in numerical order as per the circuit 
diagram. 

RESISTORS 

All -fixed-value resistors will be 
found under the heading of resistors. 
In the majority of cases they will be 
collectively specified as “I# watt car¬ 
bon + 5 or 10 per cent”. Any special 
types will be indicated appropriately 
after the value. Many newcomers can 
be excused for thinking that this par¬ 
ticular type is vital for successful 
operation of the circuit. It is not! 

A metal film, metal oxide and in 
some cases wirewound types may be 
readily substituted for just as good, 
if not better overall performance. 
Wirewound types however should be 
substituted with caution, their rela¬ 
tively high inductance could interfere 
with the operation of some circuits. 

Carbon types are chosen for their 
availability and low relative cost 

WATTAGE 

Now a few words on wattage. As 
previously said most resistors in these 
pages are specified as ] 4 watt types. 
This does not exclude the use of *3, *2, 
s 4, 1 watt and even higher, except 
where available “board space” is 
limited, or on a p.c.b. design where 
component hole spacings have been 
decided with a particular component 
in mind. 

The >4 watt resistor is probably 
chosen by designers for its small, but 
still easy to handle size, availability 


FOR 

BEGINNERS 


and cheapness. They are more than 
adequate for low-voltage, low-power 
battery circuits, as many of our pro¬ 
jects are. 

If someone took the time and 
trouble to calculate the required watt- 
ages in a circuit, it would be found 
that in many cases 1/10, 1/20 watt 
and less are all that are necessary. 
(Divide the square of the maximum 
possible voltage across the resistor 
by the resistance value. W=V‘/R.) 

But for those not sufficiently ex¬ 
perienced, the specified rating should 
be regarded as the minimum re¬ 
quired for the circuit, allowing higher 
wattages to be used if at hand. 

TOLERANCE 

The “±5 or 10 per cent” seen in 
component lists refers to the resistor 
tolerance, its maximum deviation 
from its nominal value. For watt 
carbon types the constructor these 
days has little choice. It appears that 
only 5 per cent types are available. A 
closer tolerance type can be employed 
if that is all you can obtain at the 
time with no adverse effects on opera¬ 
tion. Also a 10 per cent can replace 
a 5 per cent and in a lot of cases an 
even looser tolerance. Some parts of 
circuits will still operate in a fashion 
even if the value is widely different. 

CAPACITORS 

Both fixed-value and variable capaci¬ 
tors (including preset-types usually 
called trimmers) are found under the 
heading capacitors. 

With variable types, their maxi¬ 
mum value is given. For example, 
a variable capacitor specified as 365pF 
is continuously variable from OpF to 
365pF. A lower value than specified, 
e.g. 208pF if at hand could be used 
to initially test the circuit operation 
but would give reduced coverage or 
range. A higher value variable capaci¬ 
tor (e.g. 500pF) can also be used for 
testing purposes. The range or cover¬ 
age would be increased, but the in¬ 
tended coverage would be cramped at 
one end. Similarly with trimmers. 

Fixed value capacitors fall into two 
categories — polarised (electrolytic) 


and non-polarised. The latter can be 
connected in circuit either way round 
but the former can only be connected 
one way. 

Non polarised capacitors are speci¬ 
fied as value and dielectric. In many 
cases the latter reads “ceramic or 
plastic”. The constructor then has a 
free choice from what is available 
to him since plastic includes poly¬ 
carbonate, polyester, polystyrene and 
polypropylene. Polyester is the most 
common and cheapest. 

If a particular dielectric is specified 
it is wise to obtain this type, as 
it may have been chosen for its par¬ 
ticular properties and optimum per¬ 
formance. For example, a silvered 
mica capacitor would be chosen for 
its close tolerance and high stability. 
A particular dielectric may also be 
specified if it is to be mounted on a 
p.c.b. where the lead fixing holes have 
been accurately dimensioned to suit 
the specified type. 

WORKING VOLTAGE 

Working voltages of non-polarised 
capacitors tend to be high, certainly 
higher in nearly all cases than 9V 
which is the most popular supply 
voltage in our battery operated pro¬ 
jects. If the working voltage requires 
mention, when it is used, say, for ex¬ 
ample, in a mains filter, it is clearly 
specified after the value—0-01/iF 
400V a.c. The capacitor can have a 
higher working voltage but should 
never, in any circumstances, be less. 

This is true also for electrolytic 
capacitors where the working voltage 
is always specified. With such capaci¬ 
tors, the physical size for a given 
value increases with working voltage. 

In particular applications, a higher 
working voltage type than required 
may be called up. In timing circuits, 
where capacitors are being charged 
with minute currents, the leakage 
through the capacitors may become 
significant. 

The leakage effect is reduced by 
using a higher working voltage type 
of the same value. 

The working voltage specified for 
electrolytic capacitors is usually that 
used in the prototype and may con¬ 
siderably exceed the maximum re¬ 
quirement. 

This may be due to the fact that 
this is the lowest working voltage 
available to meet the voltage require¬ 
ment 

SHOP TALK 

A reference to our Shop Talk 
feature appears alongside most com¬ 
ponents lists and is often overlooked 
by constructors. If you are building a 
project, it is wise to read this page. 
Here, among other items, any com¬ 
ponents thought likely to be difficult 
to get, special components, substitu¬ 
tions etc. are discussed, and where 
appropriate sources of supply and 
cost are given. 
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The Extra 
ordina 
Experi¬ 
ments 
of 

Profess 
Ernes 
Eversure 



by Anthony John Bassett 


Dob, Tom and Maurice watched as 
D the Prof, fed a few instructions 
into a computer which promptly 
printed out a large bundle of fuzz box 
circuits, which were simultaneously 
displayed on one of his large com¬ 
puter viewscreens. “I know you will 
want to take these and study them.” 
He handed the bundle to Bob. 

“Thanks, Prof. These look really 
interesting. I know that fuzz boxes 
produce their effects by various 
changes in the musical waveform of 
the instrument and it will be interest¬ 
ing to study a few of the different cir¬ 
cuits and their effects. I am amazed 
that there are so many!” 

“Yes—but although the large 
number of circuits may seem bewilder¬ 
ing, they can mostly be fitted into a 
number of small groups according to 
the various principles of operation.” 

As the Prof, spoke his young friends 
saw the diagrams rearrange them¬ 
selves into groups on the large com¬ 
puter viewscreen. 

“In this group (Figs. 1-6) the fuzz is 
produced by operating transistors as 
non-linear amplifiers, which adds 
harmonic distortion, and intermodula¬ 
tion effects. An extra bonus of fuzz 
effects is also produced by overloading 
the circuit. 

“Notice how in this early design 
fuzz circuit (Fig. 1) using germanium 
pnp transistors, the input transistor 
TR1 is not forward biased at all and 
relies upon a combination of transistor 
leakage together with the guitar 
signal itself, to bias it into conduc¬ 


tion. This results in a highly-distorted 
signal at the collector, which is fed 
through a 0-l/*F capacitor (sometimes 
0• 047/iF or smaller) to the other two 
transistors where further distortion 
and amplification occurs. The effect is 
modified by adjusting VR1 ‘Fuzz 
Filter’ control. 

“Here is a very similar circuit using 
silicon transistors (Fig. 2). Because 
these transistors do not ‘leak’ as much 
as the older germanium types and the 
guitar signal itself cannot be relied 
upon to bias the input transistor to 
conduction, a bias circuit (Rl, R2, R3) 
is used and this is decoupled by a 
10/*F capacitor to prevent negative 
feedback from correcting distortion 
introduced by the transistor. 

“I will not comment on every cir¬ 
cuit. You can learn a lot for yourself 
by studying them all and by doing a 
few experiments. In Fig. 4 the fuzz 
effect is varied by changing the bias 
on a transistor, whilst this circuit, 
Fig. 5, uses a transistor, TR3, which 
has been deliberately reverse-biased. 
This technique can be useful in reduc¬ 
ing low-level noise and interference 
which is a problem with many other 
fuzz box designs. 

“The ‘overdriver’ (Fig. 6) is basic¬ 
ally a fuzz circuit which incorporates 
tone-controls.” 


DIODES IN FUZZ BOXES 

“Here are some more fuzz-box cir¬ 
cuits which use diodes to distort the 
waveform and produce fuzz effects. 


but these circuits, unlike earlier ones 
which used heavy duty power diodes 
connected to the speaker outlet of the 
amplifier, use miniature diodes to 
distort the signal before it reaches the 
input of the guitar amplifier. 

“Either silicon or germanium diodes 
may be used to produce the fuzz 
effects, and although the principles 
are the same, the effects produced are 
not identical and may sound different. 
In the first of these diode fuzz circuits 
(Fig. 7) an integrated-circuit pre¬ 
amplifier is used to raise the voltage 
level of the input signal to a value 
which will cause the diodes to con¬ 
duct, alternately clipping away the 
upper parts of the signal waveform, 
when the fuzz control is at minimum 
resistance. 

“As the fuzz control is adjusted to 
higher resistance, the clipping is 
reduced to give less harsh effects.” 

“What happens if you use 
germanium diodes instead of silicon 
ones in this circuit. Prof?” Bob 
enquired. 

“Due to the lower forward voltage 
drop of the germanium diodes, they 
would clip at a lower voltage level, 
giving a lower output level which 
would be especially noticeable when 
the fuzz depth control was set to low 
resistance. This lower amplitude can 
easily be compensated by means of 
extra amplification. So the circuit will 
work equally effectively with either 
germanium or silicon diodes!” 

To be continued 
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FUZZ CIRCUITS 



Fig. 1. Germanium pnp fuzz circuit. 


DISTORTION BOOSTER 



FUZZ & TREBLE BOOSTER 




Fig. 2. Silicon npn fuzz circuit. 


FUZZ CIRCUIT 



Fig. 4. Another simple fuzz circuit. 


DIODE FUZZ 



Fig. 7. Simple i.c. fuzz box circuit diagram. Note 
the use of diodes to produce distortion by clipping 
the output waveform. 



OVERDRIVER 

CIRCUIT 
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RADIO WORLD 


Down to earth? 

In announcing the engineering plans 
for the fourth British TV programme 
channel, Lady Plowden, chairman of the 
IB A, pointed out recently that many 
people think that transmitter networks 
on the ground are about to be overtaken 
by direct broadcasting to the home from 
space, adding: "If we were starting all 
over again, and there were no u.h.f. 
networks in the country, there might be 
reason to do this—always assuming that 
we were not working to a fixed launch 
date.” This confirms, once again, the 
view that the question of broadcasting 
from spacecraft is how increasingly one 
of need, desire or choice rather than 
technological feasibility (which indeed is 
now virtually proven). 

In practice, for the Fourth Channel, 
there could be no question of using 
direct broadcasting satellites, with the 
u.h.f. networks now firmly established 
and with so many viewers already having 
receivers and aerials and just waiting 
to touch or push the channel-selection 
button. For 12GHz transmissions from 
space they would need at least a new 
"electronic aerial” comprising a parabolic 
dish aerial of up to one-metre in diameter 
together with the circuitry of a receiver 
or adaptor capable of dealing with 12GHz 
frequency-modulated signals. Because 
of the electrical power limitations on 
spacecraft (the idea of putting a nuclear 
generator into space is now virtually 
ruled out) it is necessary for direct- 
broadcast satellites to use f.m. for vision 
as well as sound. 

I would estimate that it would be some 
considerable time, if ever, before the 
extra cost to a viewer for watching pro¬ 
grammes coming directly from a space 
satellite would fall below about £100-£200. 
This might be well worth paying for 
say five additional programme channels 
(the UK allocation) or if you are located 
in one of the “impossible” places for 
u.h.f. reception, but otherwise would 
not appeal to many viewers. 

While France, West Germany and 
Luxembourg all seem anxious to push 
ahead with direct-broadcast satellites 
(the first two with an eye on industrial 
opportunities in those countries where 
the advantages of satellite systems 
are rftore real than in Europe) the major 
need at present would seem to be for 
"distribution satellites” akin to those 
which are already proving useful and 
profitable for so many American cable 
"subscription TV” services, for the Cana¬ 
dian CBC and American PBS broadcast 
networks. 

The intention in this case is to provide 
a low-cost "programme feed” for trans¬ 
mitters spread over large areas or for 
small, medium and large cable networks. 
Currently over 1500 TV receiving terminals 
(mostly working on about 4GHz) are in 
use or being planned in North America, 


By Pat Hawker, G3VA 


and all the major American sound radio 
networks now distribute their programmes 
to affiliated transmitters by means of 
satellite distribution circuits (which allow 
improved audio up to 15kHz compared 
with the 5kHz of most long-haul terrestrial 
links). 

Europe at present has only the OTS 
experimental satellite, apart from the 
high-cost Intelsat global system. But 
at least this has enabled the IBA to make 
some interesting use of their transportable 
up-link terminal, including the first space 
relays from the Channel Islands and 
Eire (for the Pope's visit). 

Since most European countries operate 
a telecommunications monopoly, one 
suspects that there will be less rapid 
progress towards low-cost satellite dis¬ 
tribution circuits in Europe than in the 
fiercely competitive situation in the USA 
where RCA, Western Union and now 
AT & T are all in the business of providing 
circuits in space. 

What a novice needs to know 

At a time when there is renewed dis¬ 
cussion about the possibility of "novice" 
amateur licences in the UK, based on an 
appreciably simpler technical examination 
and a Morse test of only 5 or 6 words per 
minute, Graeme Scott, an Australian 
amateur with the callsign VK3ZR has 
formulated what appear to be some 
guidelines on the minimum technical/ 
operating knowledge suitable for a novice 
examination. He considers that the can¬ 
didate should be expected to show know¬ 
ledge of the legal conditions imposed 
by the amateur licence he is seeking 
(i.e. how to operate legally); how to tune 
a transmitter; how to carry on a contact 
in Morse; how to put together a simple 
station; show an understanding of com¬ 
mon problems (including the causes of 
television interference, key clicks etc); 
and have some basic familiarity with the 
terminology and equipment commonly 
used in radio. 

These guidelines differ from the stan¬ 
dard Radio Amateur's Examination in 
placing much less emphasis on the 
design of equipment and would limit the 
mathematics to such basic formulae as 
Ohm’s Law; resistance—capacitance- 
inductance—frequency—wavelength rela¬ 
tionships; value of parallel/series resis¬ 
tors, watts input and so on. The emphasis 
would be on the information needed 
in practice to ensure the radiation of 
satisfactory signals. 

Interference 

Recently, I was speaking to someone 
concerned with interference complaints 
in South Africa (where this is primarily 
the responsibility of the broadcasters 
rather than the Post Office). He reported 
that there had been a very significant 
increase in complaints of television inter¬ 
ference since the start of Citizens Band 
radio there a couple of years ago. 


Tests showed that often the CB rig when 
correctly tuned and operated gave no 
problem, even when placed on a bench 
beside the TV receiver. However, when 
used over a period of time by people 
with very little technical knowledge, 
the same rig tended to drift out of ad¬ 
justment and to cause severe interference. 

The most recent figures from the USA 
also underline the problem of the in¬ 
experienced operator: in the first quarter 
of 1979, the FCC received 16,401 com¬ 
plaints of alleged radio-frequency inter¬ 
ference to TV reception: 13,894 related 
to CB stations; only 519 to amateur radio 
stations. 


Young Ladies 

A very marked change has come over 
the electronics trade and technical 
press during the past decade: today 
one finds that the industry's press con¬ 
ferences are very far from being the all¬ 
male affairs they tended to be not so 
many years ago. A large number of 
talented young ladies are now writing 
regularly on electronics. 

Does this mean, one wonders, whether 
the readership is similarly changing? 
Mr Editor may correct me, but I. would 
hazard the guess that the overwhelming 
majority of readers are still male. 

This certainly applies to the field of 
amateur radio, where at a guess not 
more than about 0-25 per cent of British 
amateurs are "YLs" (young ladies) or 
"XYLs” (wives)—the former expression 
“OW” comparable to "OM" (old man) 
is never used today. Of course, even 
0-25 per cent represents several hundred 
and this is a vast increase since the 
early days of amateur radio. 

I was reminded of this by learning of 
the death a few months ago of Miss 
Barbara Dunn, G6YL who for five years 
(1927-1932) had the distinction of being 
Britain’s first and only YL operator. 
Altogether she held her amateur licence 
for more than 50 years and, particularly 
in the 1930s was an extremely active 
and able operator. 

She taught herself 20 words-per-minute 
operating by listening on a crystal set 
to the old FL time signals on 2600 metres 
from Paris and by listening to ships 
working on 600 metres and (as they did 
in the early days) around 2100 metres. 
She also had to cope with the problem, 
common to many of the early amateurs, 
of having no a.c. mains supply and 
having to depend on a rotary converter 
running from accumulators charged from 
100-volt d,c. mains. Even now, it is well 
within memory of many of us when quite 
large areas of London had nothing but 
d.c. mains. 

In 1932 Barbara Dunn was joined by 
another YL colleague, the late Miss Nell 
Corry, G2YL who also achieved great 
distinction in the amateur world by her 
work on 28MHz—on which band she 
became the first British amateur to work 
all continents in October 1935. 

In fact, although the number of YLs 
has always been small in the UK they 
have contributed much to the hobby. 
These days I find quite a few American 
amateurs and also the operators on the 
Russian club stationsturn outto be "YLs". 

With my name I also encounter the 
problem that a number of the people 
I work on c.w. imagine that I am a “YL" 
operator and insist on sending me “88" 
(love and kisses)! 
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_ambit_ 

IT'S HHPPEnnE D Benin! 

THE PART THREE [HTHLOGUE IS PUBLISHED 
& DUE HHVE mOUED TO BIGGER PREI11ISE5. 


Yes, it's here at last - the all new Part Three Catalogue. Fun for all the family, and the usual update on all that is new, worthwhile and 
exciting in the world of Radio and Communications. A big section on frequency synthesis techniq ues covering broadcast tuners, to communication 
quality transmitter systems. Mote new products than ever - RADIO CONTROL parts, crystal filters, ceramic nlteis for 455kHz and the new range 
of TOKO CFSH low temperature coefficient types for 10.7MHz. Details on new radio ICs, including the new HA 11225. the CA3I89E lookalike 
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First the EuroBreadBoard 



First the EuroBreadBoard 

Will accept 0.3" and 0.6" pitch DIL IC's, Capacitors, Resistors, 
LED's, Transistors and components with up to .85mmdia leads. 

500 individual connections PLUS 4 integral Power Bus Strips along 
all edges for minimum inter-connection lengths. 

All rows and columns numbered or lettered for exact location 
indexing (ideal for educational projects) 

Long life, low resistance (<10m ohms) nickel silver contacts 
£6.20 each or £11.70 for 2 including 1 or 2 EuroSolderBoards FREE 
Now the EuroSolderBoard 

New 100mm square, 1.6mm thick printed circuit board with pre¬ 
tinned tracks identically laid out, numbered and lettered to Euro¬ 
BreadBoard pattern. 

Four 2.5mm dia fixing holes. 

£2.00 for set of three ESB's or FREE with every EuroBreadBoard) 


And don't forget the EuroSolderSucker 

Ideal for tidying up messy solder joints or freeing multi-pin IC's, this 
195mm long, all metal, high suction desoldering tool has replaceable 
Teflon tip and enables removal of molten solder from all sizes of 
pcb pads and track. Primed and released by thumb it costs only 
£7.25 including VAT & PP 3 CU- —— _ 

Snip out and post to David George Sales, 

Jm^7,_Hjgg£jnd_ustnal_Estgte^jHerne Hill R oad, London SE2 4 0AU 

David George Sales, 

Unit 7, Higgs Ind. Est„ 2 Herne Hill Rd„ London SE24 0AU. 


1 EuroBreadBoard 

(plus 1 free EuroSolderBoard) @ £ 6.20 O 
or 2 EuroBreadBoards Please 

(plus 2 free EuroSolderBoards) @£11.70 O Tjck 
or 3 EuroSolderBoards @£ 2.00 O 

or 1 EuroSolderSucker @ £ 7.25 O 

All prices are applicable from Jan. 1st 1980 and include VAT 
& PP but add 15% for overseas orders. 

Company. 

Address. 


Tel. No.. 

Please make cheques/P.O. payable to David George Sales 
and allow 10 days for cheque clearance and order processing 
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Build the World Famous 

CHROMA-CHIME 



capable of neat soldering will have complete success in building it. 
The kit manual contains step by step constructional details 
together with a fault finding guide, circuit description, installation 
details and operational instructions all well illustrated with 
numerous figures and diagrams. 

• Handsome purpose built ABS cabinet 

• Easy to build and install 

• Uses Texas Instruments TMS1000 microcomputer 

• Absolutely all parts supplied including I.C. socket 

• Ready drilled and legended PCB included 

• Comprehensive kit manual withfullcircuitdetails _ 

• No previous microcomputer experience necessary 1\ , CfJ p&p ft 

• All programming permanently retained is on chip ROM V. T ■ YlTi y /§ 

• Can be built in about 3 hours! UKO" ^ 

e Runsoff2PP3typebatteries. 

• Fully Guaranteed 

y fiauMtCi <m intuitfiiice f‘<f 

TMS1000N -MP0027AMicro- 
luter chip available separately if 
red. Full 24 tune spec device 

lied with data sheet and fully „ . _ _ 

inteed. New low priceonly 4,4.95 ini 

. J . 1 .'. :■ 

R/C MODELLERS - LISTEN 
FOR THE C.B. MENACE 
GET A 27MHZ MONITOR 

• Audibly confirm your channel’s clear. B__ 

• Tunes over whole 27mhz model band. (CB) f 

• Receives normal broadcast AM/FM 




Costing less than a decent Servo, you’ll 
find It cheap and reassuring insurancel 

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE 
PLEASE ALLOW 7-21 DAYS FOR DEUVERY 

Chromatronics, Riverway, Harlow, Essex. 


Please send me: EE/1 

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX. 
NAME_ 

ADDRESS_ 


I enclose cheque/PO value £_ 

or debit my ACCESS/BARCLAYCARD account no. 


Signature_____ 

CHnommnomcs 
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ISTARCHASER 




THE NEW FOUR 




• 4 channels 750W each 11 »| \\ I 

• over 1000 different sequence Mr 

patterns and effects • 3 alternative sound I 

triggers • A.G.C. • simulated strobing • zero reference 

triac firing • superbTUAC quality and reliability £99.00 inc.VAT. 




DO YOU EVER WISH YOU HAD A FEW MORE HANDS? 


YOU KNOW WHAT ITS LIKE WHEN YOU'RE ABOUT TO START THAT NEW PROJECT 
- ARMED WITH A NICELY HOT SOLDERING IRON IN ONE HAND, THE SOLDER IN 
THE OTHER, YOU SUDDENLY FIND YOU'VE NO HANDS LEFT TO HOLD THE 
CIRCUIT BOARD AND COMPONENT, LET ALONE THE HEAT SINK. 

Experience a new freedom with .... 

A twist of the clamping control nut and the Board is held 
securely. The jaws can then be flipped across so that 
either side of the board is accessible at will. Flexible 
arms terminating in crocodile clips hold components and 
in addition an arm can be provided to hold a magnifying 
lens to reduce the strain on those valuable eyes of yours. 


THEM 


ABSONGLEN LIMITED, 

The Forge, Staplow Cottage, 

Staplow, LEDBURY, Herefordshire HR8 1NP 
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Simply ahead.. 

ILP'S NEW GENERATION OF HIGH 


I.L.P. modular units comprise 
five power amplifiers, 
pre-amp which is 
compatible with the 
whole range, and the 
necessary power 
supply units. The 
amplifiers are housed 
and sealed within 
heatsinks all of which 

prolonged working' 
under maximum 
operating conditions 


With I.L.P. performance standards and 
quality already so well established, 
any advances in I.L.P. design are 
bound to be of outstanding importance 
— and this is exactly what we 
have achieved in our new 
generation of modular 
units. I.L.P. professional 
design principles remain 
— the completely 
adequate heatsinks, 
protected sealed circuitry, 
rugged construction 
and excellent performance. 
These have stood the 
test of time far longer 
than normally 
expected from 
ordinary commercial 
modules. So we have 
concentrated on 
improvements whereby our 
products will meet even 
more stringent demands 
such, for example, as 
those revealed by vastly 
improved pick-ups, tuners, 
loudspeakers, etc., all of 
which can prove merciless to 
an indifferent amplifier system. 
I.L.P. modules are for laboratory and 
other specialised applications too. 










and staying there 

PERFORMANCE MODULAR UNITS 


HY5 PRE-AMPLIFIER 




The HY5 pre-amp is compatible with 
all I.L.P. amplifiers and P.S.U.'s. It is 
contained within a single pack 50 x 
40 x. 15 mm. and provides multi¬ 
function equalisation for Magnetic/ 
Ceramic/Tuner/Mic and Aux (Tape) 
inputs, all with high overload margins. 
Active tone control circuits; 500 mV 
out. Distortion at 1KHz-0.01%. 
Special strips are provided for connec¬ 
ting external pots and switching 
systems as required.' Two HY5's 
connect easily in stereo. With easy to 
follow instructions. 

£4.64 + 74p VAT 


THE POWER AMPLIFIERS 



THE POWER SUPPLY UNITS 


Model 

Output 

Power 

R.M.S. 

Dis¬ 
tortion 
Typical 
at 1 KHz 

Minimum 

Signal/ 

Noise 

Ratio 

Supply 

Voltage 

Size 

Weight 

Price + 
V.A.T. 

HY30 

in 5 tc fan 

0.02% 

80dB 

-20 -0- +20 

105x50x25 

155 

£6.34 

+ 95p 

HY50 

30 w 
into 8 £2 

0.02% 

90dB 

-25 -0- +25 

105x50x25 

155 

£7.24 

+ £1.09 

HY120 

60 W 
into 8 £2 

0.01% 

lOOdB 

-35 -0- +35 

114x50x85 

575 

£15.20 

+ £2.28 

HY200 

120 W 
into 8 £2 

0.01% 

lOOdB 

-45 -0- +45 

114x50x85 

575 

£18.44 

+ £2.77 

HY400 

240 W 
into 4 £7 

0.01% 

lOOdB 

-45 -0- +45 

114x100x85 

1.15Kg 

£27.68 

+ £4.15 


Load impedance — all models 4 - 16-Tt 
Input sensitivity — all models 500 mV 
Input impedance — all models 100K-H- 
Frequency response — all models 10Hz - 45Hz - 3dB 



I.L.P. Power Supply Units are 
designed specifically for use 
with our power amplifiers and 
are in two basic forms — one 
with circuit panel mounted on 
conventionally styled trans¬ 
former, the other with toroidal 
transformer, having half the 
weight and ( height of con¬ 
ventional laminated types. 


PSU 30 ± 15V at 10Oma to drive up to 

five HY5 pre-amps £4.50 + £0.68 VAT 
PSU 36 for 1 or 2 HY30's £8.10 + £1.22 VAT 
PSU 50 for 1 or 2 HY50's £8.10 + £1.22 VAT 
PSU 70 with toroidal transformer for 1 or 

2 HY120's £13.61 + £2.04 VAT 

PSU 90 with toroidal transformer for 

1 HY200 £13.61 + £2.04 VAT 

PSU 180 with toroidal transformer for 
1 HY400 or 2 x HY200 

£23.02 + £3.45 VAT 


it ALL U.K. ORDERS DESPATCHED POSTPAID 

HOW TO ORDER, USING FREEPOST SYSTEM 

Simply fill in order coupon with payment or 
credit card instructions. Post to address as 
below but do not stamp envelope — we pay 
postage on all letters sent to us by readers of 
this journal. 


NO QUIBBLE 
5 YEAR GUARANTEE 
7-DAY DESPATCH ON 
ALL ORDERS 
INTEGRAL 
HEATSINKS 
BRITISH DESIGN AND 
MANUFACTURE 
FREEPOST SERVICE 
-see below 




ELECTRONICS LTD. 

FREEPOST 3 Graham Bell House. Roper Close, 
Canterbury, Kent CT2 7EP. 

Telephone (0227) 54778 Telex 965780 


Please supply. 

.Total purchase price £. 

I enclose Cheque □ Postal Orders □ International Money Order □ 
Please debit my Account/Barclaycard Account No. 


NAME... 
ADDRESS. 

























































electroValUe 

CATALOGUE 

10 


Our computer has already 
selected thousands of our 
customers to whom our 
new catalogue has 
automatically been sent. If 
you would like a copy too, 
simply send us your name 
and address. It’s 



“sSET •»— 
gsgL?- *|p™ 


ELECTROVALUE LTD 


HEAD OFFICE (Mail Orders) 

28(A) St. Judes Road, Englefield Green, Egham, Surrey 
TW20 OHB. Phone: 33603 (London prefix 87. STD 0784) 
Telex 264475. 

NORTHERN BRANCH (Personal Shoppers Only) 

680 Bumage Lane, Bumage, Manchester Ml 9 1NA 
Phone: (061) 432 4945. 
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What you see above is a kit of parts that builds 
into a fully working oscilloscope. 

No toy, this vital piece of functional equipment 
can be found in any professional electronics 
workshop. It is a valuable instrument of true 
professional quality. 

By building the oscilloscope you will be taking 
the first steps to a rewarding hobby that knows 
no bounds. 

Each constructional stage is a complete lesson 


in the basics of electronics practice and carefully 
designed to be understood by those with no 
previous knowledge. Once built, this instrument 
can be used to complete a course of practical study 
and experimentation that will reveal the secrets of 
printea circuitry, testing and servicing of T.V. and 
radio and the vast majority of electronic equipment. 

Invaluable knowledge that pays big dividends. 
Send today for the free colour brochure and start 
growing a new hobby. 


1. Build an oscilloscope. 

As the first stage of your training, 
you actually build yogr own Cathode ray 
oscilloscope! This is no toy, but a test 
instrument that you will need not only for 
the course's practical experiments, but also 
later if you decide to develop your knowledge 
and enter the profession. It remains your 
property and represents a very large saving 
over buying a similar piece of essential 
equipment. 


complete lesson ^ growing a new noDDy. 

and grows. 

. .-. a c. AA n .*+ 


4. Free Gift. 

All students enrolling in our courses receive 
a free circuit board originating from a computer 
and containing many different components 
it can be used in experiments and provide 
excellentexample of current electronic 
practice. 


Free 32 page 

r Booklet. 


2. Read, draw and understand circuit 
diagrams. 

In a short time you will be able to read 
and draw circuit diagrams, understand the 
very fundamentals of television, radio, 
computers and countless other electronic 
devices and their servicing procedures. 


3. Carry out over 40 experiments on 
basic circuits. 

We show you how to conduct expe, ,..>ents on 
a wide variety of different circuits and turn 
the information gained into a working 
knowledge of testing, servicing and 
maintaining all types of electronic equipment. 


.Block Caps Please 

Post now, without obligation, to:- 

BRITISH NATIONAL RADIO and 
LELKIRONJCS SCHOOL 


NAME. 

ADDRESS 
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A new book for the home electronics constructor 

Microprocessors for Hobbyists 

Ray Coles 


* An introduction to microprocessors based on two popular series in Practical Electronics 


* Covers the architecture of microprocessor chips and systems, programming memory 
and input-output components 

* Describes home computers together with a comparison of different models and the 
appropriate software 

* Includes a comprehensive glossary of terms to explain the 'buzz-words' of the 
microprocessor scene 



US S 6.75 


Butterworths have companies in Australia, Canada, New Zealand, South Africa and the USA, where local prices apply 
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24 TUNE DOOR CHIMES 




DRAUGHTS COMPUTERS 

CHALLENGER 4 LEvIl! £70.00 t VAT 

PtAY DRAUGHTS/CHECKERS AGAINST THE COMPUTER 

making microprocessor as ?s brain. Its high level of 
thinking^abikty enaWes^it to respond with ns best counter 

anytime 0 'Posihons Sn be^etM? mwa 
recallJMachinedoes not permit illegal moves and can solve 

m 


FOR FREE BROCHURES - SEND S.A.E 



AJD DIRECT SUPPLIES LIMITED. Dept. EE1 102 Bellegrove Road, 
J/Velling, Kent DA16 3QD. Tel: 01-303 9145 (Day) 01-850 8652 (Evenings) ^ 



• Instant all-weather starting 

• Smoother running . 

• Continual peak performance 

• Longer battery & plug life ^ 

• Improved fuel consumption 

• Improved acceleration/top speed 
Extended energy storage ^ ^ 


All these 
advantages 


in kit form 


SPARKRITE X5 


contact bri 
contactbrt 


poults bounc 
Conduct bfe 


Fits all 12 v negative-earth vehicles 

with coil/distributor ignition up to 8 cylinders. 

THEKIT'COMPRISESEVERYTHINGNEEDED , 

Die pressed case Ready drilled aluminium extruded 


oil of 2 ye 


components, 
purchase Ful 
included' 


Roger Clark the world famous rally dri 
says "Sparkriteelectronic ignition syst 


HIGH PERFORMANCE 
ELECTRONIC IGNITIOI 
ictronics Design Assoc. 


IX5KIT £16 95 


| ACCESS OR BARCLAY CARO No 
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There’S never 
been anything 
like it! 


The Greatest advance 
in inter-connection in 50 Years 


Solderless Circuit Boards using ORCUS 
conductive elastomer multicontacts for 
equivalents of double sided, plated 
thro' hole and multilayer PCB's. 


• NO SOLDERING 

• BUILD YOUR CIRCUITS JUST ONCE 
IN MINUTES 

• ACCEPTS ALL IC's UP TO 60 PINS 

• WIRES AND COMPONENTS CAN BE CHANGED 
WITHOUT DISTURBING OTHERS 

• 12 DIL-14 1C CAPACITY ON SMALL 
WONDERBOARD ILLUSTRATED 



WONDERBOARD 

Send cheque or postal order to:— 


£3.00 £12.00 

12 1C 48 1C 

Small Wonder Big Wonder 
(inc. VAT and p & p) 


CHARCROFT ELECTRONICS LTD. 



elastomer 

multicontact 


CHARCROFT HOUSE, STURMER, HAVERHILL, SUFFOLK. Tel: 5700 Telex: 817574 



TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 



City and Guilds Certificates: 

Telecommunications Technicians 

Radio, TV, Electronics Technicians 

Technical Communications 

Radio Servicing Theory 

Radio Amateurs 

Electrical Installation Work 

MPT Radio Communications Certificate 


Diploma Courses: 

Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 


POST OR PHONE TODAY FOR FREE BOOKLET 

■(■Q To: International Correspondence 
IU0 Schools 

Dept Q26K Intertext House. London _ 

SW8 4UJ or telephone 622 9911 

Subject of Interest. 

.Tel:.Age:. 
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FROM CASIO - THE NEXT STEP FORWARD IN TIME 

New Lithium battery lasting up to 5 years, totally eclipses most SOLAR watches 


FOR THE EXECUTIVE WHO 
DOESN’T WANT HANDS ON HIS TIME 


THIS YEAR’S STAR BUY 

THE NEW 83QS—27B 
ALARM CHRONOGRAPH 

Optional display of hours, minutes, seconds, date, 
am/pm; or alternatively: Hours, minutes, alpha day, 
date, am/pm. The automatic calendar is set for 28 days 
in February. Casio’s new Lithium battery lasts up to 4 
YEARS or more. The chronograph times in 1/10 
second units up to 12 hours, measuring net, lap and 
first and second place times. An indicator shows the 
chronograph is running when normal time is dis¬ 
played. The 24 hour alarm can be set very easily to 1 
minute intervals with an indicator to show the alarm 
is set. 

In addition the watch can be set to chime every hour, 
on the hour, with a separate indicator to show this 
function is on. 

A micro light illuminates the display at night time. 
This superb watch is stainless steel encased, has a 
mineral glass face and is guaranteed water resistant 
to 66 feet (2 at). 


CASIO FX-2600 
Ultra slim— 

5/32 inch 

6 + 2 digits L C Display. 
43 sci functions. Auto 
power off with memory 
retention. 6 level ( ). 
SD, R to P, P to R, Eng., 
FIX, SCI, RND and 
Random number keys. 
5/32 x 2$ x 4Jin. 

£19 95 

CASIO FX-3200 

10 digit version. 

£21 95 

CASIO FX-310 

Similar to FX-2600 but 
50 sci funct. J x 23 x 5J 

£17 95 





CASIO FX-510 

10 digit- 


£19 95 

Others: FX-48 £12-75, FX-58 £25-95, 
FX-68 £19-95, FX-80 £15-95, FX-8000 
£31-95. 

CASIO CALCULATORS 

NEW! Musical calculators ML-831 £11-95 
ML-720 Credit card size, kiss keys £14 95 
CLOCK CALCULATORS 
HQ-21 £10 95 AQ-200Q £24 95 

MQ-11 £26 95 CQ-82 £19 95 


HE MIDAS TOUCH 

_ YOUR FRIENDS DO 

SUPERSWITCH Midas Touch Dimmer 
The softest touch on the brushed aluminium 
panel of this beautifully styles control is all 
that is required to switch lights on and on 

Touch Midas with the fingertips and the light 
is on. Touch again and it’s off. Allow the 
finger to rest on the panel and the light inten¬ 
sity changes smoothly through a cycle from 
bright to dim and back again. Removing the 
touch during'the cycle sets^ the lighting at the 


taintained during r 


latest BS for 


£ 14.95 




F-200 SPORTS CHRONO 

Hours, minutes, seconds, 
am/pm. Day, date, month. 
1/100 sec. chrono to 1 hr. 

Net, lap and 1st and 2nd 
place times. Backlight. 

Resin case/strap. Mineral 
glass. WR to 66 feet. 

Silver oxide battery. 

(£17 95) 

£15 95 


3 YEAR BATTERY 
Hours, minutes, seconds, 
date, day, am/pm. Auto 
28, 30, 31 day calendar 
Backlight. Resin case/ 
strap. Mineral glass 
WR to 66ft (£12 95) 

£10 95 

CASib CHRONOGRAPHS 

Normal time and dual time, 12/24 hour 
systems. Calendar pre-programmed to 
2029. 1/100 second chronograph to 7 hours. 
95CS-31B Stainless steel £29 95 

95QS-31B Stainless jacket £23 -95 

95QS-32B Chrome plated £23-95 

CASIO ALARM CHRONOGRAPHS 
As above but with alarm and hourly 
chimes and without dual time. 

81CS-36B Stainless steel £35 -95 

81QS-33B Chrome plated £27-95 

CASIO ALARM WATCH 
4 digit ultra-slim dress watch with four 
year calendar and alarm. 


TEMPVS 


Dept. EE, Beaumont Centre, 164-167 East 
Rd., Cambridge CB1 1 DB. Tel. 0223 312866 
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SMALL ADS 

The prepaid rate for classified advertisements 
is 20 pence per word (minimum 12 words), box 
number 60p extra. Semi-display setting £5 00 
per single column centimetre (minimum 2-5cm). 
All cheques, postal orders, etc., to be made 
payable to Everyday Electronics and crossed 
“Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Everyday 
Electronics, Room 2337, IPC Magazines 
Limited, King's Reach Tower, Stamford St., 
London SE1 9LS. (Telephone 01-261 5942). 


NOTICE TO 
READERS 

Whilst prices of goods 
shown in classified 
advertisements are correct 
at the time of closing for 
press, readers are advised 
to check with the advertiser 
troth prices and availability 
of goods before ordering 
from non-current issues 
of the magazine. 


For Sale 


NEW BACK ISSUES of “EVERYDAY 
ELECTRONICS”. Available 75p each Post 
Free, open PO/Cheque returned if not in 
stock. BELL’S TELEVISION SERVICES 190 
Kings Road, Harrogate, Yorkshire. Tel: 
(0423) 55885. 


Receivers and Components 

COMPONENTS AT SILLY PRICES. 1,000 
mixed resistors £3-60. SAE lists. W.V.E.2, 
Craigo Farm, Tin tern, Gwent. 

TURN YOUR SURPLUS capacitors, tran- 
sistnrs, etc., into cash. Contact COLES- 
HARDING & CO, 103 South Brink, Wisbech, 
Cambs, 0945 4188. Immediate settlement. 



10 MIXED COLOURS, sizes, LEDs £l-15p. 
Lists 15p. Sole Electronics, EE, 37 Stanley 
Street, Ormskirk, Lancs L39 2DH. 



Miscellaneous 


CIRCUITS. Make your own 

simply, cheaply and quickly! Golden Foto- 
lak Light Sensitive Lacquer—now greatly 
improved and very much faster. Aerosol 
cans with full instructions. £2-25. De. 
veloper 35p. Ferric Chloride 55p. Clear 
Acetate sheet for master 14p. Copper-clad 
Fibre-glass Board approx. 1mm thick £1-70 
sq. ft. Post/packing 60p. WHITE HOUSE 
ELECTRONICS, P.O. Box 19, Castle Drive, 
Penzance, Cornwall. 


Dec. 79 Transmitter 

Receiver—TBA 

Postage: Please add 25p postage ai 
ing to complete order. 


NORTHERN IRELAND. Build your 
Computer. Nascom-1 Microcomputer kits. 
From P & O Computers (N.I), 81 Dublin 
Rd, Belfast BT2 7HF. Tel: 22010 evenings. 
Donaghmore 312. Belfast 621706. 


LEARN ELECTRONICS THE EASY WAY. 
Build: amplifiers, oscillators, detectors, 
testers, flashers, metronomes, etc, more 
than 25 projects, with our multi-kits, com¬ 
plete instruction manual supplied. Send 
£15 to: Major Oak Services, 33 Lillian 
Avenue, London W3. 


mn 


NI-CAD BATT. packs. Contains 9-AA cells, 
5 sub c cells (1-2AH). Mains charger £8-50 
inc. p.p. E.D.S., 66 Brook Lane, Warsash, 
Southampton. 

C.C. CONSULTANTS. Printed circuit boards 
for the popular Everyday Electronics Lab- 
Centre are now in stock still at the special 
price of £5-50+ 35p P&P. Enclose remit¬ 
tance with order to C.C. Consultants, Dept 
EE, 3 Gainsborough Drive, Worle, Weston- 



COURSES—RADIO AMATEURS EXAMINA¬ 
TION. City and Guilds. Pass this important 
examination and obtain your G8 Licence, 
with an RRC home study course. For 
details of this, and other courses (GCE, 
professional examinations etc), write or 
phone: THE RAPID RESULTS COLLEGE, 
Dept JR1, Tuition House, London SW19 
4DS. Tel: 01-947 7272 (Careers Advisory 
Service). __ 

Record Accessories 

STYLI, CARTRIDGES FOR MUSIC CENTRES 

&c. FREE List No. 29. For S.A.E. includes 
Leads, Mikes, Phones, etc. FELSTEAD 
ELECTRONICS (EE), LONGLEY LANE, 
GATLEY, CHEADLE, CHES SK8 4EE. 


_ Service Sheets _ 

SERVICE SHEETS from 50p and SAE. 

Catalogue 25p and SAE. Hamilton Radio, 
47 Bohemia Road, St. Leonards, Sussex. 


Easy-to-build, sure-fire kits with full English instructions 
Latest 1C circuit designs 
JK01 AF Amp £6.75 

JK02 Mic Amp £6.75 

JK03 Sig. Gen £9.85 

JK04 FM Tuner £9.95 

JK05 27MHz Xtal RX £10.50 
Prices include VAT 


Stocks limited due to world-wide demand 


ORDER NOW 

Full money back guarantee 

TECHNOCENTRE LTD 


Colour TV Service Manuals < 

SAE with enquiries to BTS, 190 King’s 
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885. 


PLEASE 

MENTION 

EVERYDAY 

ELECTRONICS 

WHEN 

REPLYING 

TO 

ADVERTISE¬ 

MENTS 


JK06 27MHz Xtal TX £9.85 
JK07 Tone Decoder £9.85 
JK08 Triac Control £6.95 
JK09 Birdie Bleeper £5.95 
HF61 Beginners radio £6.50 
Add 50p for post and packing 


irFREE Kit Guide 


54 Adcott Road 
Middlesbrough TS5 7ES 
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ORDER FORM please write in block capitals 

Please insert the advertisement below in the next available issue of Everyday Electronics for . 

nsertions. 1 enclose Cheque/P.O. for £. 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 
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EVERYDAY ELECTRONICS 

ADDRESS. KhU.^wh' SEl’fLS 

Telephone 01-2*1 5*42 

Company registered in England. Registered No. 53626. Registered Office: King’s Reach Tower, Stamford Street, London SE1 9LS. 





FIRST 

and STILL BEST! 

We've been producing our Elec¬ 
tronics Components Catalogue for 
over 20 years. During that time 
we've learned a lot, not only in the 
art of catalogue production but in 
building a business that serves 
the needs of constructors. Little 
wonder that we have a reputation 
second to none for our catalogue— 
and for the service that backs it up. 
Experience both for yourself. Just 
send £1 -30 with the coupon and a 
catalogue will come by return of 

TREAT YOURSELF 
for Xmas! 


• About 2,500 items clearly listed and indexed. 

• Profusely illustrated throughout. 

• 128 A-4 size pages, bound in full-colour cover. 

• Bargain list of unrepeatable offers included free. 

• Catalogue contains details of simple Credit Scheme. 

HOME RADIO (Component) LTD. 
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Electronics 

Make a job-or hobby~of it 



The opportunities in electronics, today, and for the future 
are limitless - throughout the world - jobs for qualified 
people are available everywhere at very high salaries. Running 
your own business, also, in electronics - especially for the 
servicing of radio, T.V. and all associated equipment - can 
make for a varied, interesting and highly renumerative 
career. There will never be enough specialists to cope with 
the ever increasing amount of electronic equipment coming 
on the world market. 

We give modern training courses in all fields of electronics - 
practical D.I.Y. courses - courses for City and Guild exams, 
the Radio Amateur Licence and also training for the new 
Computer Technology. We specialise only in electronics and 

have over 40 years of experience in the subject. - Details sent without any obligation from . . . 

Brochure without obligation to: 

British National Radio & Electronic School 

r P.O. Box 156, Jersey, Channel Islands 

r NAME_'____ 


EEB1/B0 Block caps please 


Absonglen Ltd. 
A.J.D. 


Barrie Electronics 
Bi-Pak 

Birkett. J. ... 
B.N.R.E.S. ... 
Butterworths 


Charcroft Electronics 

Chromasonics . 

Chromatronics 
Collier McMillan (B.I.E.T.) 

Comp Shop . 

Continental Specie 
Crescent Radio 


E.D.A. 
Electrovalue 
Electron i-Kit 


INDEX TO ADVERTISERS 


62 Fringewood Electronics 


Corp 


George Sales, David 


I.L.P. Electronics ... 
Intertext (ICS) ... 


Magenta Electronics . 

Maplin Electronic Supplies Ltd. 59, Cov< 

Marshall, A. 

M.E.C.A. 


R.S.T. 

Radio Components Specialities . 


Saxon Entertainments 
Science of Cambridge 
S.L.M. Engineers ... 
Stevenson, C. N. ... 
Swanley Electronics 


Technomatic 

T.K. Electronics 
TUAC 


56 Watford Electronics 
76 West London Direct Supplies 
9, 5 Wilmslow Audio. 


era Ltd., Dunstable, Beds. Sole Agents 































^^rarmcha^'stadiu^at homel^'^in w'ith’thl action whhou^getting out^FunTfaU tiie” 1 " 

. family, it plays the generation game with live TV action to suit all ages. Once you’ve been 

in Tsltcitin™; when 



HITACHI PROFESSIONAL 
MONITORS if”-ill! 


□ 


Reliability Solid 

istors ensures myu leitwimy. 

I) lines horizontal resolution Horizontal re 


• External sync operation (available as 


UNIVERSAL POWER SUPPLY 


II, Superboard ai 
fications. 

—5V @ 500 m 


II computers requiring 


THE ATARI VIDEO COMPUTER 
SYSTEM 



and incredible, true-to-life sound effects. With 
special circuits to protect your TV. 

Cartridges now available All at E13.90 each + VAT 
Basic Maths, Airsea Battle, Black Jack, Breakout, 
Surround, Spacewar, Video Olympics, Outlaw, 
Basketball, Hunt & Score* *, Space War, Sky Diver, 
Air Sea Battle Codebreaker*, Miniature Golf 
Extra Paddle Controllers—£14.90 + VAT 
•Keyboard Controllers—£16.90 + VAT 
SPECIAL OFFER WHILE STOCKS LAST: 

5 extra cartridge of your choice, please state 1st, 2nd and 3rd preference. 


Break the language barrier £13? 


e in the world. Every addi 


to learning 
language, LEXICON offers you, English, 
Spanish, French, German, Italian and Greek. 
The LK3000 comes to you with the person to- 
person module which contains 6 languages, 
deluxe carrying case and a charger adaptor 

you 4 - 5 hours continuous use, and can easily 
be re-charged from the mains supply, 


ETI TV PINBALL FEATURING BREAKOUT 
CHIP & PCB 

£14.90 


MODULATORS UHF Channel 36 

Standard 6 meg band width £2.25 npK 

High Quality 8 meg band width £4.90 


SHORT C12 CASSETTES for 

COMPUTER PROGRAMMES 10 for £4.00 


i /idea lOO 


Ideal for home, personal and business computer systems 
“ ‘iagonal video monitor 
Composite video input 

• Compatible with many computer systems 

• Solid-state circuitry for a stable & sharp 


Q 


• Video bandwidth - 12MHz + 3DB 

• Input impedance - 75 Ohms 

• Resolution - 650 lines Minimum In Centr; 
30% of CRT; 550 Lines Minimum beyond 


Only £79 


fflf 


m 


-Vi 


Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please mat 
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number. 

CREDIT FACILITIES ARRANGED — send S.A.E. tor application form. 

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G 
Telephone: 01-441 2922 (Sales) 01-449 6596 
OPEN - 10 am - 7 pm — Monday to Saturday 
*NOW OPEN ALL DAY SUNDAY — For Shop Sales Only* 

^ Close to New Barnet BR Station — Moorgate Line. 




























































ELECTRONIC SUPPLIES LTD 


All mail to:- 

RO. Box 3, Rayleigh, Essex SS6 8LR. 
Telephone: Southend (0702) 554155. 
Shop: 284 London Road, Westdiff-on-Sea, Essex. 
(Closed on Monday). 

Telephone: Southend (0702) 554000. 




























































